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How you can prevent attacks of angina pectoris 


Three new studies have recently been added to 
the extensive investigation of Peritrate’s effective- 
ness in preventing attacks of angina pectoris: 

For some patients, state Rosenberg and Michelson 
Peritrate “may mean the difference between com- 
plete, or almost complete, absence of symptoms, or 
a prolonged illness with much suffering.” Am. J. 
M. Sc. 230:254 (Sept.) 1955. 


“Impressive and sustained improvement” 
was also observed in a small number of patients 
treated by Kory et al., Am. Heart J. 50:308 ( Aug.) 
1955. 

“was 


Peritrate, as evaluated by Russek’s group, 


found to exert a marked modifying influence 


on EKGs and “. . . exhibited its action up to five 


more following 
12:169 (Aug.) 1955. 


hours ot 
Circulation 
By prescribing Peritrate on a continuous daily dos- 
age schedule (10 or 20 mg. 4 times a day) you can 


diminish the number and severity of attacks 
reduce nitroglycerin dependence . increase ex- 
improve abnormal EKG findings. 


ercise tolerance. 
Usual dosage: 10 to 20 mg. before meals and at 
bedtime. 

itr a 10 mg. 


convenient dosage forms: Peritrate 


and 20 mg.; Peritrate Delayed Action (10 mg.) for 
extended protection at night; Peritrate with Pheno- 
barbital (10 mg. with phenobarbital 15 mg.) where 
sedation is also required; Peritrate with Aminophyl 
line (10 mg. with 100 mg. aminophylline) in cardiac 


Five 


and circulatory inadequacy. 
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in the Ideal 
Reducing Diet 


In reducing, the primary consideration is the 
establishment of a negative caloric balance as 
well as the maintenance of an optimal nutritional 
state in the obese person. For achieving this 
objective “the ideal reducing diet . . . not neces- 
sarily devoid of any food present in the normal 
diet’”’ includes ‘‘meat, poultry, fish, eggs, milk, 
and other dairy products, leafy green and 
yellow vegetables, citrus fruits, and enriched 
and whole grain products . . . all desirable and 
necessary” foods.* 

High in palatability and high in many nutrients, 
enriched bread shares notably in helping make the 
reducing regimen appealing and adequate nutti- 
tionally. In so doing it helps “to assure weight 
reduction without irritability and personality 
change’”’ as well as ‘to avoid self defeat due to 
physical weakness and consequent inactivity.’’* 
Furthermore, the ‘‘ideal reducing diet’’ makes for 
increased likelihood of a permanent change 
from excessive eating to normal food habits ‘‘tuned 
to self control rather than outright abnegation.” 


The table presented below shows that 4 to 6 
average slices of enriched bread serve to good 
advantage nutritionally in reducing diets. Pro- 
viding generous amounts of protein, B vita- 
mins, and minerals, enriched bread goes 
far toward making the low caloric 
regimen adequate in these nutrients. 
Its protein, containing an average of 
10.5 per cent of milk protein, func- 
tions for growth and repair of tis- y 
sues as well as for maintenance. A 
Fresh or toasted, or as tasty ft 
sandwiches, enriched bread 
provides eating satisfaction, ( 2 s Ce ia The nutritional statements made in 
- 1¢ " 4 ad this advertisement have been reviewed 
an essential for making the 4 2 2 bs die Conseil on Roede aad Ro- 
reducing regimen Sorte letra 
tolerable. current authoritative medical opinion. 


Contribution of 6 Slices of Enriched Bread 





Nutrients Percentages of 
and Calories Allowances** 


Protein 11.7 Gm. 18% *Berryman, G. H.: Obesity—A Brief Review 
~ Thiamine Gy 0.33 mg. 22 ‘ of the Problem, Metabolism 3:544 (Nov.) 1954. 
~ Niacin 3.0 mg. af 20 ; **Percentages of daily allowances for fairly 

Riboflavin ~ 0.21 mg. : 13 active man 45 years of age, 67 inches in 

Iron 7 , 33 mg 7 height, and weighing 143 pounds: Recom- 

a ; - ded Dietary Allowances, Washington, 

Sena Coveenge? - 123mg. aS D.C., National Academy of Sciences—National 

Calories 379 13 Research Council Publication 302, 1953. 
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Oatmeal 


in the 
light of 


Current 
Nutritional resent nutritional knowledge, greatly advanced 
during the past two decades, again enhances the 
Knowledge time-honored position of this widely eaten break- 


fast dish—rolled oats with milk and sugar. 


The protein content of oatmeal, unaffected 
by processing or preparation for the table, is 
higher than that of other commonly eaten whole- 
grain cereals. The protein of the oatmeal and milk 
serving is of high biologic value. The carbohydrate 
is readily digested and available for energy needs. 


Among whole-grain cereal foods, oatmeal 
ranks among the highest in thiamine. It also con- 
tributes notable amounts of other B-complex vita- 


mins. 


For mineral content, too, oatmeal is rated 
among the leaders. It is outstanding for iron and 
phosphorus. Because of its low sodium content, 
it is particularly well suited for sodium-restricted 
diets. 


The low cost of Quaker Oats and Mother’s 
Oats, their delicious nutlike flavor, assured by 
careful selection of the oats used, together with 
their high nutrient value, warrant the physician’s 
; continued recommendation of oatmeal as a key 
In dietary management, virtu- 
ally regardless of the adjust- 


ment to be made, oatmeal 
proves remarkably valuable. It Quaker Oats and Mother’s Oats, the two brands 


low in sodium, _ in —, of oatmeal offered by the Quaker Oats Company, are 
rite depot se 4 igh te identical. Both brands are available in the Quick 
protein, notable for its vitamin : } ar 

(cooks in one minute) and the Old-Fashioned (cooks 


and mineral content, yet not 
excessive in calories. in 5 minutes) varieties which are of equal nutrient value. 


dish of America’s breakfast. 
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in 

rheumatoid 

arthritis 
continuing benefits 


for successful corticosteroid therapy 


METICORTELONE 


(PREDNISOLONE) 


. therapy usually undisturbed by sodium retention, 
edema, weight gain 


. excellent relief of arthritic pain, swelling, 
tenderness 


- Spares patients salt-poor diets 
. up to 5 times as potent as hydrocortisone 


Available as 1, 2.5, and 5 mg. tablets; 2.5 and 5 mg. capsules 
METICORTELONE,* brand of prednisolone. *T.M. ML-J-66-256 
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Effect of Breakfast and Source of 
Protein on Blood Sugar Level of 


Patients with Diabetes 


In Carefully Controlled 
Laboratory Studies .. . 


Although many changes have been brought about by its discovery, insulin has 
by no means solved all the problems of diabetes or obviated the need for further 
study and application of dietary treatment. After years of trial and error, the 
diet for the person with diabetes is now essentially that of a normal person. 

In a carefully controlled study conducted jointly by the Departments of Nutri- 
tion and Physiology at a distinguished medical school an experiment was de- 
signed (a) to determine the effect that breakfast, supplying one-third of the 
total daily caloric allowance, had on the blood sugar level of the diabetic pa- 
_ tients receiving NPH insulin, and (b) to compare the effects of breakfasts in 
whith the protein was entirely of animal origin with those in‘which the protein . 





Summary and Conclusions 


Fasting blood sugar levels and levels ob- 
tained every % hour for 3% hours from 
twelve patients with diabetes maintained on 
NPH insulin were compared following the 
consumption of two experimental breakfasts, 
one containing 25 gm. protein from animal 
sources and the other containing the same 
amount of protein, but of plant origin. The 


data justify the following conclusions: 
The animal and plant protein were equally 
effective in maintaining the blood sugar 


above the fasting level following breakfast. 


Twenty-five gm. of either animal or plant 
protein were adequate to maintain the blood 
sugar significantly above the fasting level for 
a period of 2% hours, and to prevent it from 
falling below the fasting level for at least 


3% hours. 


It is of no consequence as to whether the 
protein in the diet of the person with diabetes 
is of plant or animal origin, since the blood 
sugar levels behave almost identically follow- 


ing the ingestion of the two kinds of protein. 


Zickefoose, Joan, Hardin, Robert C., Tuttle, 
W. W., Daum, Kate, and Salzano, John: 
Effect of Breakfast and Source of Protein on 
Blood Sugar Level of Patients with Diabetes. 
J. Am. Dietet. A. 31:1016 (Oct.) 1955. 
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] ] with opiates or their derivatives 
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* “<The tremendous forces applied to the 
delicate pulmonary structures during the 
act of coughing are not sufficiently 
appreciated....The velocity of the ~ 
column of ejected air ranges from 1 to 
5 miles an hour in the respiratory 
bronchioles to more than 250 miles 
an hour at the glottis.” 


Furlong, J. J.: California Med. 
8$1:297 (Nov.) 1954. 
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A Seven-Year Experience 


WILLIAM H. BEIERWALTES, M.D. 
and 
PHILIP C. JOHNSON, M.D., Ann Arbor, Mich. 


More than 14 years have elapsed since 
Hertz ' and Hamilton ? first used radioiodine 
to treat thyroid disease. During this time 
reports * have been published on the treat- 
ment of more than 1700 hyperthyroid pa- 
* ane i. 


many questions remain unanswered. 


tients with radioactive iodine, 1'* 
Yet 
Does radioiodine, I’ 
thyroid gland 10 to 20 years after a dose of 


‘1 cause cancer of the 


I'S! is given for the treatment hyperthy- 
roidism?* Should one aim to “cure” the 
hyperthyroidism with one dose, or should 
multiple small doses be used to avoid a high 
inciderfce of hypothyroidism? Do severely 
hyperthyroid persons with an unusually high 
I'* uptake require a smaller or larger dose 
of radioiodine than the average patient? ° 
Should radioiodine be used as preoperative 
preparation for toxic nodular goiters? * Will 
a substernal goiter disappear by the time [**’ 
therapy has rid the patient of thyrotoxicosis ? 
a ee 

Received for publication Oct. 6, 1955. 

From the Department of Internal Medicine, 
University of Michigan Medical School. 

The expense of this study was defrayed in part 
by grants from the Michigan Memorial Phoenix 
Project. 

* Crispell, K. R.; Parson, W.; Hollifield, G. 
F., and Aldrich, E. M.: The Use of Radioactive 
Prepare Patients Nodular 
Goiter for Surgery, read American 
Goiter Association, Oklahoma City, April 28, 1955. 


with Toxic 


before the 


Iodine to 


Hyperthyroidism iy itll I Petidine 


Is the I'*! method of relieving thyrotoxicosis 
accompanied by a lower incidence of progres- 
sive exophthalmos than is found after surgical 
subtotal thyroidectomy ? ° 

We can not give a definite answer to these 
questions, but this review was made of our 
seven-year experience with the primary in- 
tent of shedding further light on these and 
other similar important considerations before 
more hyperthyroid patients were treated with 
es, 

METHOD AND MATERIAL 

Three hundred thirty patients were given one 
or more treatment [131 from Feb. 24, 
1948, to Jan. 1, 1955. One of us (W.H.B.) exam- 
ined every patient. All patients were referred to 
distant 


doses of 


University Hospital, usually from cities 
from Ann Arbor. No euthyroid patient is included 
in this report who was given a dose of I'*! for 
the purpose of inducing a medical thyroidectomy 
for heart disease, Parkinsonism, pulmonary em- 
physema, or a nontoxic large goiter. The indica- 
tions for [181 treatment in this series of patients 
were exophthalmic goiter in persons over 40 years 
of age or exophthalmic goiter patients under 40 
who had a previous thyroidectomy with persistence 
or recurrence of the thyrotoxicosis, refusal of 
operation by the surgeon or the patient, inadequate 
preoperative preparation because of intolerance to 
antithyroid drugs, preoperative preparation requir- 
ing more than six months, or progressive exoph- 
thalmos. All patients had symptoms and/or signs 
of thyrotoxicosis. No patient was treated solely 
because of an abnormal value disclosed by one 
laboratory test. If the patient was taking strong 
iodine U.S. P. (Lugol’s solution), this 
medication was stopped until the I'*! uptake test 
showed a hyperthyroid curve. Antithyroid drugs 
were stopped at least two days before a treatment 


Neither iodine nor antithyroid 


solution 


dose was given. 
compounds were given to control thyrotoxicosis 
after a treatment dose of I'*!. If the patient was 
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A. M. 

judged to be too sick from his thyrotoxicosis to 
easily withstand abstinence from antithyroid drugs 
for two months after I1%! treatment or the added 
metabolic burden of the effects of stored thyroid 
hormone dumped into the circulation as a result 
of thyroiditis, his thyrotoxicosis was brought under 
good control with antithyroid medication before 
[131 administered. Patients with congestive 
complicating 


was 
heart failure 
hospitalized and 
gestive heart failure before treatment with radio- 
A few elderly and malnourished persons 


thyrotoxicosis were 


treated energetically for con- 
iodine. 
with heart disease were urged to sharply limit 
their physical activity for one month after treat- 
All other patients were allowed to carry 


on [131 All 
patients were warned of the possibility that thes 


ment. 


normal lives after was administered. 


might develop symptoms of irradiation thyroiditis, 


worsening of their thyrotoxicosis, or hypothy- 


roidism and that they 
improvement for one to two months after treat 


would probably show no 
ment. 

The dose was decided empirically upon the basis 
of estimated gland size, severity of thyrotoxicosis 
or per cent [131 
found in the thyroid at 24 hours, and the general 


of administered tracer dose of 


clinical condition of the patient. Goiters were 
recorded as being 1+ to 44 in size. A thyroid 
gland just visibly and palpably enlarged was judged 
to be a 14+ goiter. A 2+ thyroid enlargement was 
judged to be the size of the average exophthalmic 
goiter in this area, usually about 35 to 55 gm. Four 
plus was recorded when the goiter extended more 
or less directly from the suprasternal notch and 
These goiters were al- 
“Nodular goiter” was 
hard 
than 1 


patients 


clavicles to the mandible. 
more than 200 gm. 
recorded when one more 
visible and palpable 
diameter. The 
judged to have true adenomas, but undoubtedly 
Patients 


ways 


or nodules were 


and more cm. in 


majority of these were 
many had adenomatous goiter nodules.? 
with an “average” degree of thyrotoxicosis usually 
had basal metabolic rates between +25% and 
+50%. The 24-hour [131 uptake test in such 
patients usually ranged from 55% to 75%. The 
dose of radioiodine was estimated during the last 


Tas_e 1.—Age of Patients in Decade Distribution 








Patients, No. 
— A “> 
Non- 
Nodular 
Goiters 
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Taste 2.—Yearly Percentage Distribution of 
Patients with Thyrotoxicosis Treated with 
1131 (1948-1954) 


82 248 Non- 
Nodular Nodular 
Goiters, % Goiters, % 
of Total of Total 
4 0.4 

1 2.8 
 j 6 
7.8 


94 


10 
18 
27 


#”% 
26 


34 33 


five years of this study according to the following 


plan. It was judged that the average dose used to 
treat the patient with average size exophthalmic 
goiter with thyrotoxicosis of average severity was 
about 10 mc., when an attempt was made to “cure” 
the patient with one dose of I'3!. The dosage was 
increased or decreased 1 to 3 mc. from this figure 
10 to 
estimated size of thyroid gland as compared with 
\n additional 


of mec. according increased or decreased 
the “average” exophthalmic goiter. 
consideration was the degree of activity of the 
thyroid gland. If the toxic goiter was judged to 
than the 


goiter, the trend was to decrease the dose below 


be more active average exophthalmic 
10 me., on the basis that in this instance a higher 
per cent of the dose would be concentrated by the 
thyroid gland and consequently more irradiation 
would be delivered to the thyroid. 

Hertel exophthalmometer measurements were 
performed upon many patients who had no ap- 
parent exophthalmos, but a fairly successful at- 
tempt was made to perform eye measurements upon 
every patient who had suggestive evidence of true 
exophthalmos. These measurements were per- 
formed by the department of ophthalmology (Dr. 
3ruce Fralick, Chairman) at the time of the initial 
treatment dose and at the three- and six-month 
return visits. 

Each patient was asked to return in three months 
to check on the completeness of the response of 
his thyrotoxicosis to treatment. Eighty-seven per 
cent of all patients treated had returned for follow- 
up at the time this (Jan. 1, 1955). 
Twenty-four patients had been treated too recently 
to be reevaluated. Patients their physicians 
were contacted by letter for follow-up if the pa- 
tients did at three months for their 
check-up. 

Of the total of 330 patients treated, 82 patients 
were judged to have nodular goiters. In other 
words, the ratio of exophthalmic goiter to adeno- 
matous goiter patients was 3:1. The sex ratio in 
both exophthalmic and adenomatous goiter groups 
was approximately four women to each man. The 


number of patients treated in each decade of life 


of review 
or 


not return 
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from 10 to 90 shown in Table 1 for 
patients with nodular and non-nodular goiters. It 
is evident that our patients with nodular goiters 
were generally older than patients with non-nodular 
Table 2 presents the numerical distribu- 


years is 


goiters. 
tion of patients treated in each of the seven years 
covered by this study. An increased number of 
patients each year have been treated with I'*!. The 
rapid increase in number of patients with nodular 
goiters treated is due in part to the fact that ['*! 
more and more frequently is used to prepare pa- 
tients with toxic nodular goiter for thyroidectomy. 
Not infrequently, when the patient has been made 
euthyroid his nodular goiter has disappeared and 


no thyroidectomy is performed. 


TABLE 3.—Principal Reason for 1'*! Treatment 


Previous thyroidectomy 

Surgery refused by patient or surgeon 

Over 40 yr. of age 

Drug reaction 

Serious eye signs 

Decreased life expectancy 

Preoperative preparation taking longer than 4 mo 


RESULTS AND DISCUSSION 
REASON FOR 


RADIOIODINE 


1. PRINCIPAL TREATMENT WITH 

Table 3 presents a breakdown of the prin- 
cipal reasons for I**' treatment in our pa- 
tients. The majority of patients with nodular 
goiter were treated with I'*' because sub- 
total thyroidectomy was refused by the sur- 
geon or by the patient. The next commonest 
cause for the use of I'*' in patients with 
toxic nodular goiter was preoperative prep- 


four months, 


aration taking longer than 


Tasle 4.—Size of Initial Dose 


Initial Dose, Av., Me. 





. 
Non- 
Nodular 
Goiters 


Nodular 
Goiters 

6 4 

8 11 

11 11 

12 10 
17 12.6 
17. 12.7 
12.1 


Minimum 4 
25 


Maximum 


usually longer than six months. Of exoph- 
were 


4 


thalmic goiter patients, however, 32% 
treated because they had had a previous thy- 
roidectomy and now suffered from persist- 
ence or recurrence of their thyrotoxicosis. 
Twenty-seven per cent of exopthalmic goiter 
patients were treated with I'*’ as the treat- 
ment of choice in persons over 40 years of 


age. Other points of interest noteworthy in 
4 


Table 3 are the 4% to 5% incidence of intol- 


erance to iodine and antithyroid medication, 
the 6% to 13% incidence of progressive 


Patients with 
Non-Nodular Goiter 
3 ae e 
% of % ot 
No. Total No. Total 
23 79 32 
58 14 6 
66 27 
13 5 
31 13 
10 4 
35 14 


Patients with 
Nodular Goiter 


exophthalmos, and the 34% to 14% incidence 
of inadequate preoperative preparation after 
treatment with iodine and 


It is important to 


four months of 
antithyroid medication. 
realize that these figures present a distorted 
incidence of complications encountered in the 
treatment for thyrotoxicosis, because an ef- 
fort was made to select just such patients for 
I**' therapy. Included in the category of 
“decreased life expectancy” (Table 3) are 
patients with carcinoma of the breast with 
metastases, lymphosarcoma, advanced arterio- 


sclerotic heart disease, and others. 


2. Dose oF RADIOIODINE 


Table 4 presents figures on the average 
initial dose of I*** in millicuries given each 
year of the study. The average dose of 4 
me. used during 1948 in the treatment of 
exophthalmic goiter (non-nodular) was in- 
creased in successive years because of a high 
incidence of persistent or recurrent thyro- 
toxicosis after initial treatment dose. The 
initial dose has now become stabilized at 
approximately 12 mc. The average quantity 
of I*** used for the first treatment dose in 
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Doses per Patient 


TABLE 5.- 


Patients with Non 
Nodular Goiter 


Patients with 
Nodular Goiter 


Doses / Patient ' No. 


6.—Total Dose in Relation to Gotter Size 


Nodular Goiter Non-Nodular Goiter 


Patients, AV Patients, 


Goiter 
Dose, Me. No 


AV 
Size Dose, Me No 
16 35 15 
16.6 32 17 
47 12 17 
37 


° 3 


treating nodular goiters was increased from 
an average of 6 mc. in 1948 to an average of 
17 me, in 1952 in an attempt to make the 
with one dose. This quantity 


person well 


was decreased to an average of 13 me. in 
1954 because of occurrence of untoward re- 
actions from this relatively large dose of 
radioiodine, primarily in older persons with 
large nodular goiters and congestive heart 
failure. It is no longer our aim to make 
persons with nodular toxic goiters well by 
Table 


5 presents details of how frequently more 


the administration of one dose of ['*!. 


than one dose of I'*’ was given to a patient. 

Fifty-eight, or 71%, of 82 patients with 
toxic nodular goiter and 194, or 78%, of 
248 patients with non-nodular toxic goiter 
were judged to be thyrotoxicosis-free at the 
time of this review. A higher per cent of 
patients with nodular goiters than of patients 
with non-nodular goiters required multiple 
doses of I**' to make them well. No patients 
with nodular goiters required more than 
four doses. Nevertheless, these doses were 
given at three-month intervals and therefore 
such patients were not made well until about 
The 


only patient with non-nodular goiter treated 


an average of one year had elapsed. 


with more than three doses had true hyper- 
thyroidism originally but unnecessarily was 
later given a fourth and fifth dose of I'™ 
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before we proved that she now suffered from 
thyrotoxicosis factitia.* 

Table 6 represents an attempt to correlate 
average total dose with initial goiter size. 
\s long as relatively large numbers of pa- 
tients are involved, there is a rough correla- 
tion between increased goiter size and in 
creased dose of I'*'. Our figures suggest 
that the patient with the large nodular goiter 
requires a larger total dose of I’*! to render 


him euthyroid than the patient with an 
exophthalmic goiter of comparable size. This 
observation has been recorded before.® 
Table 7 presents data to demonstrate that 
resolution of goiter is the rule with ['* 
treatment of exophthalmic goiter but is much 
treatment of nodular 


less common in the 


goiter. The nodular goiter was generally 
larger than the exophthalmic goiter, and 
therefore more irradiation had to be delivered 
to the nodular goiter to shrink it to normal 
size. Futhermore, radioiodine primarily is 
concentrated in “hot” nodular or paranodular 
two areas of the nodular 


tissue in one or 


goiter,’” while in exophthalmic goiter the 
radioiodine is concentrated more diffusely 
throughout the thyroid tissue to be irradiated. 
\nd, lastly, many nodular goiters have rela- 
tively large areas of retrogressive change that 
are not capable of concentrating radioiodine 
and therefore will not be amenable to I'*! 
Recorded Change in Goiter Size 


During Treatment 


TABLE 


Nodular Goiter Non-Nodular Goiter 
4 ~— ——, “of 
Patients, Follow- Patients, Follow- those 
Goiter No Ups, % No. Ups, % Recorded 
No change 14 24 12 6 10 
Decrease 13 22 2 10 16 
29 49 48 74 


crone 


Thyroid- 
with 


TABLE 8.—Total Dose for Previously 
ectomized Patient as Compared 


Nonthyroidectomized Patient 


Total Dose of I*81, Me. 


pe ee = Sanh 
Previously Not 
Thyroid- Thyroid- 
ectomized ectomized 
Nodular goiter 35.7 
Non-nodular goiter 14.6 
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treatment to induce necrosis and resultant 
decrease in volume. 

It is interesting in this regard that eight 
patients (2.4%) with nodular goiters had 
roentgenographic evidence of substernal ex- 
tension of the goiter. None of these patients 
had roentgenographic evidence of decrease 
in size of substernal goiter or decrease in 
degree of distortion of trachea or esophagus 
during I'*!-induced relief of thyrotoxicosis 
and frequent accompanying decrease in size 
We 


have found no observations on this point in 


of the goiter visible above the thorax. 


the literature. 
Table & 


t ital dose ot 


summarizes the relationship of 


ps) 


surgical thyroidectomy. It 1s 


to the history of previous 
that 


patients with toxic nodular goiter who had 


evident 


had a thyroidectomy previously seemed to 
require less radioiodine to make them well 
than patients with toxic nodular goiter who 
were not previously thyroidectomized. This 
is probably due to the fact that patients with 
toxic nodular goiter who had had a previous 
thyroidectomy, on the average, had smaller 
goiters than those not previously thyroidec- 
tomized. It was formerly thought that less 


radioiodine would be necessary to relieve 


thyrotoxicosis in a patient with exophthalmic 


goiter if he had persistence or recurrence of 
thyrotoxicosis after a previous thyoidectomy, 
because the goiter is usually smaller and the 
I'*! uptake greater than in the nonthyroidec- 
tomized patient with exophthalmic goiter. 
We believe that our thyroidectomized exoph- 
thalmic goiter patients actually require more 
radioiodine (Table 8), because the radio- 
iodine is released from the thyroid gland 
into the blood stream in thyroid hormone 
more rapidly by the thyroids of such patients 
and, consequently, less irradiation is de- 
livered to the gland. Recent evidence has 
confirmed this impression.° 

Patients with exophthalmic goiter and a 
history of previous surgical thyroidectomy 
occasionally had localized areas of nodular 
functional hyperplasia. These areas were de- 
tected on physical examination by the pres- 
ence of one or more firm to hard nodules 
near the thyroidectomy scar. The diagnosis 


of functional hyperplasia rather than carci- 
noma was made by the finding of an abnor- 
mally high uptake of I’*' on Geiger-Muller 
or scintillation counting and the total disap- 
pearance of the “hot” nodule three months 
after the administration of a relatively small 
gas 


concentrate 


dose of Thyroid carcinoma does not 


more I'*' than normal thyroid 


11 


tissue '' and consequently does not undergo 


necrosis as a result of irradiation from a 


patient dose of only 10 me. of I 


3. UNDERTREATMENT VS. OVERTREATMENT 


When an attempt is made to make the 
thyrotoxic patient well with one dose of I’ 
the incidence of persistent or recurent thyro- 
toxicosis from undertreatment must be bal- 
anced against the incidence of temporary to 


permanent hypothyroidism from overtreat- 
TABLE 9.—Unpleasant Effects from ]'31 


Nodular Goiters Non-Nodular Goiters 


species ' tae aes 
Patients, Follow- Patients, Follow- 
No. Ups, % No. Ups, % 


Thyroiditis 3 5 4 


Worsening of 

thyrotoxicosis 2 3 2 
Crisis 4 
Hypothyroidism 6 


Over-ali incidence of hypothyroidism 15% 


ment. An average of 36% of patients with 
toxic nodular goiter and 20% of patients 
with non-nodular goiter had persistent or 
recurrent hyperthyroidism after one dose of 
radioiodine. Table 9 shows that we induced 
temporary or permanent hypothyroidism in 
the same per cent (20%) of patients with 
exophthalmic goiter but in only 10% of pa- 
tients with toxic nodular goiter. No attempt 
was made to analyze the incidence of tem- 
porary as compared with permanent hypo- 
thyroidism. We originally attempted the one- 
dose method of treating thyrotoxicosis be- 
cause our patients were referred from distant 
places. Also, one advantage of radioiodine 
therapy is that the patient can be made well 
in three months, in contrast to a more indefi- 
nite period of time required for relief of 
thyrotoxicosis with antithyroid drugs. Fur- 
thermore, when patients are treated with 
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repeated small doses of I'*', the last dose, 
even though small, may still result in the 
appearance of permanent hypothyroidism. 
The high incidence of hypothyroidism ex- 
perienced in our patients using the one-dose 
method suggests, however, that it would be 
informative to treat a similar series of pa- 
tients with that the 
relative advantages and disadvantages of the 


fractionated doses so 


two methods may be compared. 


4. UNPLEASANT EFFECTS FROM RADIOIODINI 

Table 9 also presents figures on the inci- 
dence of other unpleasant clinical states 
encountered after the administration of radio- 
iodine in the treatment of hyperthyroidism. 

Thyroiditis —Only 4% to 5% of patients 
of irradiation thy- 
attempted to treat 


complained of symptoms 
roiditis, even though we 
our patients with one relatively large dose of 
I's! Symptoms referable to thyroiditis were 
usually so mild that they were elicited only 
on careful questioning. They tended to occur 
in patients with nodular goiter given larger 
than average amounts of I'** and patients 
with exophthalmic goiter with a bruit audible 
over the thyroid gland. 


Thyrotoxicosis Made Worse —Exacerba- 
tion of the thyotoxic state, presumably be- 


cause we withheld antithyroid drugs and 
because the thyroid gland dumped stored 
thyroid hormone into the circulation as a 
result of radioiodine-induced thyroiditis, most 
commonly eccurred in old persons with toxic 
nodular goiter in association with generalized 
arteriosclerosis, especially when there was 
significant evidence of cerebral and coronary 
artery sclerosis. Three elderly patients with 
a history indicative of cerebral arterioscle- 
rosis developed a temporary cerebral arterio- 
sclerotic psychosis. Table 9 shows that 10% 
of patients with toxic nodular goiter were 
made temporarily worse, as contrasted with 
2% of patients with exophthalmic goiter. 
We now attempt to avoid this complication 
by giving repeated small doses of I'*! to 
poor risk patients and pretreating them with 
bed rest and antithyroid medication when 
the thyrotoxicosis is severe. 
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Thyroid Crisis or Death—vThyroid crisis 
may result from I’*' therapy for the same 
reasons that thyrotoxicosis may be made 
worse. Death from thyroid crisis has been 
reported. There is no evidence that any of 
our patients died of thyroid crisis. Two pa- 
tients with nodular toxic goiters and two 
patients with non-nodular toxic goiters died 
within the first three months after I'** ther- 
apy. The two deaths in patients with exoph- 
thalmic goiter were from myasthenia gravis 
of 37 years’ duration in a woman 48 years 
old, 3 months after a treatment dose of 10 
me, and after complete relief of thyrotoxicosis 
(autopsy), and from mesenteric vascular 
thrombosis in a 35-year-old woman 1 month 
after 13 mc. of radioiodine (autopsy). The 
two deaths in patients with toxic nodular 
goiter within 3 months of I'** therapy were 
from post-thoracentesis shock, with death 15 
minutes after the aspiration of 900 cc. of 
pleural fluid and 13 days after the adminis- 
10 sae 
bacteremia from Micrococcus pyogenes var. 
10 days 
right 
after 


tration of mc. of (autopsy), and 


aureus (Staphylococcus aureus) 
after supracondylar amputation of the 
leg for diabetic gangrene and 18 days 
15 of I'** (au- 


the administration of mc. 


topsy By 


5. THYROIDECTOMIES AFTER [131 RELIEF 
HYPERTHYROIDISM 

Seven patients with nodular toxic goiter 
are known to have had surgical thyroidec- 
tomies performed after I! treatment of 
thyrotoxicosis. The thyroidectomy was per- 
formed in each instance because of persistent 
goiter. The pathologist reported adenoma- 
tous goiter with moderate to marked retro- 
gressive change in each instance, but no 
evidence of carcinoma or Hashimoto’s thy- 
roiditis, One patient with non-nodular toxic 
goiter had a surgical thyroidectomy per- 
formed to remove residual goiter. The pa- 
thologist reported the presence of colloid 
goiter and no carcinoma or Hashimoto’s thy- 
roiditis. 

No significant correlation was observed be- 
tween the dosage of radioiodine and morph- 


+ References 12 and 13. 
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ology of the surgical or autopsy specimen of 


thyroid gland. The 10 patients with toxic 


nodular goiter upon whom autopsy (three) 
or thyroidectomy (seven) was performed 
previously had received an average total dose 
of 35 mc. of I'*, the maximum total dose 
being 116 mc. and the minimum, 10 mc. The 
three patients with exophthalmic goiter upon 
whom an autopsy (two) or thyroidectomy 
(one) was performed had received doses of 
10, 10, and 15 mce., respectively. The patho!- 
ogist described an unusual histologic picture 
in the thyroid of only one of these patients. 
She was the patient with exophthalmic goiter 
who suffered from myasthenia gravis and 
received 10 me. of I'*' three months prior 
to death. Grossly, her thyroid measured 
3.522 cm. and weighed 8 gm. It was 
The 


displayed a markedly fibrotic parenchyma 


grayish-brown and _ firm. cut surface 


devoid of nodules or adenomata. The micro- 
scopic features were reported as follows: 
“Very severe chronic fibrosing thyroiditis 
with abundant dense and diffuse scar tissue, 
interspersed with areas of lymphoid hyper- 
plasia. Focal areas of marked and atypical 
hyperplasia of acinar epithelium. Sclerosis 
of vessels with some dilatation of vascular 
channels.” + 
The lack of 
these 13 patients with hyperthyroidism and 


Hashimoto’s thyroiditis in 


treated with I['** is in contrast to the findings 
of Lindsay and co-workers.'* They observed 
the presence of Hashimoto’s thyroiditis in 9 
of 23 glands and regarded this lesion as one 
effect of internal radiation of the hyperplastic 
thyroid gland. In a later study * they found 
multiple benign neoplastic nodules in three 
of the irradiated hyperplastic glands. It was 
their opinion that these neoplasms appeared 
to have originated from intrafollicular epi- 
thelial proliferation of the Hashimoto thy- 
roiditis. Two glands, one irradiated with 
I*81 and one irradiated with external x-rays, 
were found to have multiple adenomas 6 and 
21 years, respectively, after the first irradi- 
ation. It is their opinion that these observa- 


+Dr. C. V. Weller, Chairman, Department of 
Pathology. 


tions suggest that thyroid carcinomas may 
eventually develop in human hyperplastic 
thyroid glands after long periods following 
irradiation. 
6. Heart Disease 

Heart disease was recorded to be present 
in 41 patients, or 50%, of those treated for 
toxic nodular goiter. 
or 18%, 


to have heart disease. Eighteen patients, or 


Forty-four patients, 
with exophthalmic goiter were said 


22%, with toxic nodular goiter were noted 


to have auricular fibrillation. Twenty-one 


patients, or 8%, with exophthalmic goiter 
were recorded as having this cardiac arrhyth- 
mia. It is interesting to observe that only 
39% of the patients with toxic nodular goiter 
and auricular fibrillation were noted to con- 
vert to regular rhythm, while 81% of patients 
with non-nodular goiter and auricular fibril- 
lation converted to normal sinus rhythm at 
the time of disappearance of thyrotoxicosis. 
The aforementioned figures on the incidence 
of heart disease in our hyperthyroid patients 
include more than heart disease complicated 
by congestive heart failure. It is interesting, 
however, to note that Andrus recorded that 
33% of patients with toxic nodular goiter 
and 15% of patients with exophthalmic 
goiter have coexisting congestive heart fail- 
ure.’® Our figure of 81% for the incidence 
of conversion of auricular fibrillation to nor- 
mal rhythm after I'*' therapy is comparable 
to the figure of 71.5% conversion after sur- 
gical thyroidectomy for toxic goiter.'® The 
fact that 61% of the patients with toxic 
nodular goiter in our series failed to convert 
to normal sinus rhythm after I*** relief of 
thyrotoxicosis is attributable, in our opinion, 
to the presence of an increased incidence of 
hypertensive and arteriosclerotic heart dis- 
ease in these older patients (see Table 1). 
Even in 1928, when people died earlier in 
life 
that 50% of all thyrocardiacs suffered from 


from other causes, Hurxthal*’ found 
arteriosclerotic or hypertensive heart disease. 
It is probable that the great majority of pa- 
tients with auricular fibrillation who had had 
their hyperthyroidism adequately treated 
with I*** and failed to convert to regular 
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rhythm had underlying nonthyrogenic heart 
disease sufficient to cause persistence of this 
arrythmia. 

§ 7. EXOPHTHALMOS 

Table 10 presents average Hertel exoph- 
thalometer measurements in millimeters for 
both eyes in the left-hand column. Numbers 
in the remaining six columns designate the 
number of patients with Hertel exophthal- 
mometer measurements ranging from 10 to 
26 mm. The bold-face figures are at the 
level of the median exophthalmometer meas- 
urements made at the time of administration 
of the treatment dose of radioiodine, three 
TaB_e 10.—Exophthalmometer Measurements at 
Time of First Dose and Three Months and 

Six Months Later 


Patients with Non- 
Nodular Goiters, No. 


Patients with 
Nodular Goiters, No. 
Measure- sn, giannis 
ments, 
Mm of Dose 3 Mo 


At Time After After At Time After 
6 Mo. of Dose 3 Mo. 
1 
1 


aren, 
After 
6 Mo. 


later, and six months later. It is 


evident that the median exophthalmometer 


months 


measurement in each group of patients with 
toxic goiter was higher than in persons with- 
out thyroid disease and that the eyes of 
patients with exophthalmic goiter were more 
prominent than the eyes of patients with toxic 
nodular goiter. No significant increase in the 
median of exophthalmometer measurements 
is seen after radioiodine treatment in either 
group of patients. It is noteworthy, however, 
that about one-third of the patients in each 
goiter category were recorded as showing an 
increase in exophthalmometer measurements 
and about an equal number were recorded 
as showing a decrease in exophthalmometer 
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measurements. It is also important to point 
out that our patients included more than the 
usual number of patients with malignant or 
progressive exophthalmos, because we have 
been particularly interested in seeing these 
patients and have used radioiodine as the 
treatment of choice for thyrotoxicosis when 
it is accompanied by progressive exophthal- 
mos. Thirteen per cent of our patients with 
exophthalmic goiter and six per cent of pa- 
tients with toxic nodular goiter were re- 
corded to have malignant or progressive 
exophthalmos. More work is needed in the 
compilation of accurate exophthalmometer 
measurements on patients to be treated for 
hyperthyroidism with I'*' to prove our ob- 
servation that only about one-third of such 
patients will show progression of exophthal- 
mos and that about one-third will show a 
decrease in measurements. If these figures 
are confirmed, however, it will appear that, 
when a patient has thyrotoxicosis and true 
exophthalmos, I'*! treatment for the hyper- 
thyroidism might result in a lower incidence 
of exophthalmos than thyroidectomy, since 
Dobyns and Haines found that two-thirds of 
233 


showed an increase in exophthalmos of more 


surgically thyroidectomized patients 


than 1 mm.® 


CONCLUSIONS AND SUMMARY 
Three hundred thirty patients were given 
one or more treatment doses of radioactive 
iodine (I'*') from Feb. 24, 1948, to Jan. 1, 
1955. An attempt was made to “cure” the 


i. “tee 


thyrotoxicosis with one dose of I’ 


majority of the 82 patients with nodular toxic 


goiter were treated with I'*! because sub- 
total thyroidectomy was refused by the sur- 
geon or by the patient or because preopera- 
tive preparation with antithyroid drugs took 
longer than four months. The majority of 
patients with exophthalmic goiter were treated 
with I'*' because they had had a previous 
thyroidectomy and now suffered from per- 
sistence or recurrence of their thyrotoxicosis 
or because this was the treatment of choice 
for small exophthaimic goiters in persons 
over 40 years of age. In this selected group 
of patients 4% to 5% of patients had ex- 
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hibited intolerance to strong iodine solution 
U.S. P. (Lugol’s solution) and antithyroid 
drugs. Six per cent of patients with toxic 
nodular goiter and thirteen per cent of pa- 
tients with exophtalmic goiter had progres- 
sive exophthalmos before treatment of their 
ERS, 


cent of patients with toxic nodular goiter 


thyrotoxicosis with Thirty-four per 
and fourteen per cent of those with exoph- 
thalmic goiter were judged to have inade- 
quate preoperative preparation after four 
months of 


treatment with iodine and anti 


thyroid drugs. The average initial dose of 
I'*! used in treating exophthalmic goiter has 
1948, to 
about 12 me. because of an incidence of per- 


20% 


increased from the 4+ mc., used in 
sistent and recurrent thyrotoxicosis of 


[1, 


I'*' used in treating nodular goiter patients 


after one dose of The initial dose of 
was increased from 6 mc., in 1948, to 17 mce., 
in 1952, but has since been decreased to 13 
me. because of a 10% incidence of worsening 
of thyrotoxicosis and/or induction of thyroid 
crisis, allowed by withholding antithyroid 
medication after I'*' therapy or induced by 
I'*! irradiation thyroditis effecting sudden 
dumping of large amounts of stored thyroid 
hormone into the circulation. The 10% inci- 
dence of hyperthyroidism in toxic nodular 
goiter and the 20% incidence of temporary 
and permanent hypothyroidism in exophthal- 
mic goiter after the one-dose method of treat- 
ment suggests that a controlled similar series 
of patients should be treated with fraction- 
ated doses in an attempt to decrease the inci- 
dence of I'*!-induced hypothyroidism. Pa- 
tients with nodular goiters appeared to 
require a larger dose of I'*' to become euthy- 
roid than patients with exophthalmic goiter 
of comparable size. Resolution of goiter is 
the rule with I'** treatment of exophthalmic 
goiter but is much less common in the treat- 
ment of toxic nodular goiters. No substernal 
goiter was observed to produce less distortion 
of the trachea or shrink in size, as observed 
by roentgenograms, during the relief of thy- 
rotoxicosis with I'*', even when the coex- 
istant visible goiter in the neck decreased in 
volume by as much as 60%. Contrary to our 


early expectations, patients with exophthal- 


mic goiter persistent or recurrent after a 
previous thyroidectomy require a larger aver 


age total dose for relief of thyrotoxicosis than 


patients with exophthalmic goiter not previ- 


ously treated by surgical thyroidectomy. Pa 


tients with persistent or recurrent toxic 


nodular goiter, on the other hand, required 


a smaller dosage of I'*' than 


with 
toxic nodular goiter who were not previously 


those 


thyroidectomized. Five per cent of patients 
developed minor symptoms of irradiation- 
induced thyroiditis. Usually these patients 
had large nodular goiters or moderately 
bruit 
audible over the gland. No patient died from 
thyroid crisis 


severe exophthalmic goiter with a 
Seven patients with toxic 
nodular goiter and one patient with exoph- 
thalmic goiter required subsequent surgical 
thyroidectomy because of goiter persistent 
after relief of thyrotoxicosis. Out of these 
surgical thyroid specimens and five thyroids 
I'*' treatment, 
only one thyroid gland showed effects that 


examined at autopsy after 
resembled morphological changes described 
by others as due to 1'**. No carcinoma was 
found. Fifty per cent of patients with toxic 
nodular goiter and eighteen per cent of pa- 
tients with exophthalmic goiter were recorded 
to have coexistent heart disease. Twenty-two 
and eight per cent, respectively, were ob- 
served to have auricular fibrillation. Thirty- 
nine per cent of patients with toxic nodular 
goiter and auricular fibrillation and eighty- 
one per cent of patients with exophthalmic 
goiter and auricular fibrillation converted to 
normal sinus rhythm when relieved of their 
thyrotoxicosis with I'*' therapy. The median 
exophthalmometer measurements of toxic 
nodular and exophthalmic goiter patients 
showed no significant change during six 
months after I'*! therapy for relief of co- 
existent thyrotoxicosis. About one-third of 
the patients showed an increase and one- 
third showed a decrease in exophthalmometer 


measurements during this same period. 


Dr. Isadore Lampe, Professor of Radiology in 
radiation therapy, gave instruction and assistance 
throughout the period of this study. 
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Thicleophagocy fosis 


Studies on Three Hundred Thirty-Six Patients 


PAUL HELLER, M.D. 

and 

HYMAN J. ZIMMERMAN, M.D., Chicago 

With the Technical Assistance of Vivian J. Mega, Chicago 


Die L2- BE 


to be highly specific for systemic 


cell phenomenon has been con- 
sidered 
lupus erythematosus.* Nevertheless, it has 
been reported in isolated cases of other dis- 
eases ¢ and has been repeatedly demonstrated 
in association with severe hypersensitivity 
reactions to penicillin,t tetanus antitoxin, 
hydantoin,'® and hydralazine.§ 

The resulting hypothesis that the L. E. 
cell might represent an immunologic phen- 
omenon led to the attempt to reproduce it by 
incubating leucocytes with antileucocytic rab- 
bit serum.|| The cells thus produced re- 


sembled, but were not identical with, the 


ae oe 


recognizable as a secondary nucleus with 


cell. The inclusion body was still 
preserved chromatin pattern, in contrast to 
the 
body. 


“smoky” homogenized L. E. inclusion 
Patients with hypersensitivity states 
frequently may show such nucleophagocy- 
tosis ‘* and occasionally the L. E. cell phen- 


x 


omenon.{ Zimmer and Hargraves ‘* noted 


that positive L. E. preparations in patients 
with systemic lupus erythematosus showed 
increased numbers of nucleophagocytes as 
well as true L. FE. 


mm 


cells. Such nucleophago- 
Submitted for publication Sept. 23, 1955. 

From the Department of Medicine of the Vet- 
erans Administration West Side Hospital and the 
University of Illinois College of Medicine. 

* References 1-4. 

+ References 4-7. 

t References 8-10. 

§ References 11 and 12. 

|| References 13-16. 

{ References 8-10. 


cytes could also be seen in the absence of 
LE. 


present study of the significance of nucleo- 


cells. These observations led to the 


phagocytosis. The incidence was determined 
in normals and in patients with various dis- 
eases, including hypersensitivity reactions. 
The occurrence of this phenomenon in pa- 
tients receiving penicillin without the devel- 
opment of hypersensitivity was also studied 
to determine the possible effect of this agent 


in the development of nucleophagocytosis. 


TABLE 1—Groups of Patients Studied for 
Nucleophagocytosis 


Patients, 
No. 
Normals 20 
Patients studied prior 98* 
to treatment with 
penicillin 
Patients studied after 86* 
treatment 
Patients with clinical 43 
manifestation of drug 
hypersensitivity 


Group I 
Group II 


Group III 


Group IV 


Group V Diagnostic group 126 


* Thirty-seven patients were studied both before and 


after penicillin therapy. 


METHODS AND TERMINOLOGY 

The patients studied are listed in Table 1. The 
patients of Groups II and III had no evidence of 
drug hypersensitivity, while those patients who had 
allergic reactions to included in 
Group IV. The “diagnostic” group (Group V) 
included a number of patients with symptoms con- 
sistent with the diagnosis of one of the collagen 
diseases. Within this group there also were several 
hydralazine for varying 


penicillin are 


patients who received 
periods without developing fever, arthralgia, or 
other manifestations of the rheumatoid state. Those 
patients who did develop such reactions were con- 
sidered with Group IV. 

The method of Zimmer and Hargraves !® was 
used in the preparation of the specimens of serum 
to be tested for the presence of the L. E. cell 
phenomenon and nucleophagocytosis. These authors 
have observed that this method not only allows 
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Fig. 1—Diagrammatic representation of the types of nucleophagocytes and the L. E. cell. 
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Note the loss of chromatin pattern shown by the two types of B-cell, as compared with the 


A-cell, and the resemblance of the B 


the demonstration of the L. E. cells but also 


accentuates nucleophagocytosis. 

In accordance with the nomenclature sug- 
gested by Hargraves,’ the “tart” cell refers 
to the phagocytizing monocyte with the nu- 
clear inclusion body. When the engulfing 
cell is a polymorphonuclear leucocyte it may 
resemble the true L. E. cell, if sufficient 
homogenization of the chromatin pattern of 
the secondary nucleus has occurred. (The 
terms inclusion body, engulfed nucleus, and 
secondary nucleus are used synonymously. ) 


Because of the varying degree of homogeni- 


Fig. 2.—A-cell and “tart” 


-cell to the 


. E. cell. 


secondary nucleus, these cells 


zation of the 
(“‘nucleophagocytes”) have been arbitrarily 


classified as Type A and Type B (Figs. 1 to 
3). The A-cell represents the polymorpho- 
nuclear leucocyte in which the engulfed nu- 
cleus shows a well-preserved chromatin pat- 
The primary nucleus is pushed toward 
the periphery. In the B-cell the 
nucleus is more pyknotic and shows varying 
The primary nu- 


tern. 
secondary 
degrees of homogeneity. 
cleus usually is more flattened than in the A- 
cell and may be as crescentric as in the L. E. 
cell. 


The engulfed nucleus does not have 


cell (arrow). 
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the smoky appearance of the inclusion body 
of the L. E. 
basophilic rim. 


cell, and it has a characteristic 
Nucleophagocytosis is not 
associated with rosette formation, another 
feature helpful in distinguishing it from the 


MB. 


B-cells, tart cells and A-cells usually can be 


cell phenomenon. In the presence of 
seen. 
RESULTS 
The incidence of nucleophagocytosis in 20 
normal subjects is shown in Table 2. It is 
apparent that by this method the blood of 


TABLE 2.—I/ncidence of Nucleophagocytes in 
Twenty Normal Subjects 


Subjects, 
Type of Nucleophagecytosis No. 
TAKE GENE GR Divas cess caresses ctese 19 
Tart, A-cells and B-cells iaewas 1 


normal persons consistently shows nucleo- 
phagocytosis of the A and tart cell type. In 
only 1 of 20 normal subjects, however, were 
B-cells seen. It is of interest that this other- 
wise normal person has a mild eosinophilia 
and is subject to hay fever, although he did 
not have attacks during the period of study. 

In only 5 of 98 patients with various dis- 
eases studied before the use of penicillin were 
The effect of the 
administration of penicillin to patients with 


B-cells found (Table 3). 


various infections is shown in Tables 4 and 5. 
3-cells occurred in 15% of the patients who 
had received penicillin for varying periods 
(14 to 22 days) (Table 4). This appears sig- 


nificantly greater than the 5% incidence 


Incidence of B-Cells in Patients Prior 
to Use of Penicillin 


TABLE 3. 


Patients 
Patients, 
Diagnosis No. 
Pneumonia 26 
Chronie respiratory infections.... 14 
Streptococcal sore throat 4 
Rheumatie 4 
Erysipelas ‘ 2 
Miscellaneous * . 48 


Total 98 


* This group consists of patients with various diseases, 
e. g., diabetes, tuberculosis, cirrhosis, glomerulonepbritis, 
carcinoma, ete., to whom penicillin was given because of 
superimposed infections. The one patient with B-cells had 
a metastatic carcinoma of the prostate, treated with 
adrenalectomy 


TABLE 4.—I/ncidence of B-Cells in Patients After 


Patients 
with 
Patients, B-Cells, 
Diagnosis No. No. 
Pneumonia 30 
Chronic respiratory infections.... 20 
Streptococcal sore throat 4 
Rheumatic fever 4 


7 


Miscellaneous 27 
Total.. 85 

TaBLe 5.—Incidence of B-Cells Before and After 
Penicillin Therapy 


Patients with 
B-Cells 


Before After 
Patients, Ther- Ther- 

Diagnosis No. apy apy 

Pneumonia 5 

Streptococcal sore throat..... 

Chronie respiratory infections 

Rheumatie fever 

Miscellaneous 


Total 





A. M. 


TABLE 6.—/ncidence of B-Cells and L. E. Cells in 
Hypersensitivity Reaction 


Patients 


Patients with 


Patients, with L. E. 
No. Agent B-Cells Cells * 
26 Penicillin 9 1 
qd Tetanus anti- 2 
toxin 
2 Hydralazine ¢ 1 
1 Quinine 1 
1 Unknown, prob- 1 
ably food 
9 Miscellaneous 
14 
**Tart,” A-, and B-cells were also present 
+ Seven other patients who had received hydralazine for 
two to four months and had tolerated it well did not 
develop L. E. or B-cells during the time of observation. 


(P<0.05) in a similar group of patients who 
had not received penicillin. These results, 
however, are not supported by the analysis 
of 37 patients who were tested both before 
and after the administration of penicillin 
(Table 5). The incidence of B-cells in these 
patients was not appreciably different before 
and after treatment. It is of interest that in 
four patients such cells, which had been pres- 
ent initially, disappeared after treatment, 
while they were noted after treatment only in 
six others. A much higher incidence of 
B-cells was noted in patients with evident 
drug hypersensitivity (Table 6). Of 43 
patients with allergic reaction to the agents 
listed in Table 6, 14 had B-cells. In tw 
patients L. E. cells and rosettes were demon- 
strated. These two patients had severe reac- 
tions to penicillin and to hydralazine, respec- 
tively, but in the entire group a relationship 
between the occurrence of B-cells and the 
severity of the allergic reaction was not 
apparent. 

During the period of this study the L. F. 
test was performed in 126 patients for diag- 
nostic reasons (Table 7). In three patients 
em 


clinical picture was consistent with a diagno- 


cells were demonstrated. In two the 


sis of systemic lupus erythematosus. In a 
third patient, reported elsewhere,’® a diag- 
nosis of postnecrotic cirrhosis was estab- 
lished (Table 7, Case 9). Nucleophagocytes 
of the B type were also seen in these three 
patients. In 13 patients with similar syn- 
dromes these cells were seen without L. E. 
cells. 
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Erythrophagocytosis was seen in almost 
all preparations studied and seemed to be at 
least as common as nucleophagocytosis of the 
A- and “tart” cell type. In preparations show- 
ing B-cells erythrophagocytosis was prom- 
inent. No further evaluation of this phenom- 
enon was attempted in this study. 


COMMENT 

Under the condition of this study several 
types of nucleophagocytes were seen, depend- 
ing on the identity of the phagocytizing cell 
(monocyte or polymorphonuclear leucocyte ) 
and the degree of homogenization of the 
engulfed nucleus. In the case of the phago- 
cytizing monocyte (“tart” cell), the chroma- 
tin pattern of the inclusion body was usually 
visible. In the analysis of the phagocytizing 
polymorphonuciear leucocytes, however, it 
seemed appropriate to categorize the cells 
according to the degree of homogenization 
of the secondary nucleus. The arbitrary dis- 
tinction between A- and B-cells disclosed 
certain differences in their incidence among 
the 336 patients studied (Tabies 3 and 4). 
The “tart” and A-cells were seen too fre- 
quently in the normal person and in many 


The 


3-cells, however, were seen only rarely in 


patients to acquire clinical significance. 


normal persons but frequently in patients 
with hypersensitivity reactions and certain 
diseases with a postulated immunologic basis. 
The administration of pencillin did not result 
in a significantly higher incidence of such 


TABLE 7.—Incidence of the L. E.-Cell Phenomenon 
and Nucleophagocytosis in 126 Patients Tested 
for Diagnostic Reasons (Only the Positives 

are Included) 


L. E. 
B-Cells Cells * 
a: oe 2 


4 
1 
2 
1 
1 
2 
1 
1 


Final Diagnosis 


. Nephrotie syndrome 
5. Fever of unknown origin 
3. Cardiomegaly of unknown cause 
7. Glomerulonephritis 
3. Pneumonitis 
. Eosinophila due to parasitic infestation 


“Tart,” A-, and B-cells were also present. 
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cells unless it was associated with an allergic 
reaction. 

These observations are in agreement with 
those of other workers who have reported 
nucleophagocytosis # in patients with hyper- 
sensitivity reactions. The similarity of the 
nucleophagocyte with an homogenized second- 
ary nucleus to the L. E. cell has been em- 
phasized by Meyler,’? Leoni,’ and Miescher.* 
The cells have even been called “pseudo-L. E. 
cells.”"2* 
Nucleophagocytosis has been produced 
experimentally under the influence of anti- 
leucocytic antibodies.t Incubation of leuco- 
cytes with rabbit antileucocytic serum results 
in cells similar in appearance to the L. E. 
cell. Although these were described as identi- 
cal with the L. E. cell,’° on morphologic 
analysis, they seemed to be nucleophagocytes 
similar to the A- and B-cells of the present 
study. True L. E. cells have also been dem- 
onstrated in patients with hypersensitivity.t 
The morphologic similarity between those 
two cells and their apparent relationship to 
immunological processes suggests that they 
might be related to each other. The occur- 
rence of both in patients with systemic lupus 
erythematosus also bespeaks the possibility 
of such a relationship. It is generally 
accepted that the primary process in the mor- 
phogenesis of the L. E. cell is nucleolysis 
followed by the phagocytosis of the lysed 
nucleus, leading to the formation of an L. E. 
cell (Fig. 4). The intriguing similarity of 
the L. FE. cell to the pseudo-L. E. cell of 
Miescher (B-cell in this study) and the 
simultaneous occurrence of nucleophagocytes 


and L. E. 


alternative mode of formation of the L. E. 


cells raises the possibility of an 


cell. This may consist of initial nucleophago- 
cytosis with subsequent lysis of the nucleus. 
In this respect it is of interest that a nucleo- 
lytic system considered partly responsible for 
the formation of the L. E. cell has been found 


within the leucocyte.”* 


# References 10 and 17. 
* References 10 and 20. 
+ References 13-16. 

t References 8-10. 


Nucleophagocytosis seems to be a phenom- 
enon of clinical and theoretical significance. 
Occurring widely in normal persons and 
in disease, it assumes clinical significance 
directly proportional to the degree of homog- 
enization of the secondary nucleus. The rela- 
tionship of this phenomenon to lupus ery- 
thematosus and the L. E. cell and of the lat- 
ter to hypersensitivity requires further study. 

The occurrence of L. E. cells in patients 
with drug hypersensitivity seems to challenge 
the specificity of the L. E. cell phenomenon. 
The interpretation, however, that this repre- 
sents a “false positive test” is an oversimpli- 
fication, as the role of hypersensitivity in the 
genesis of lupus erythematosus has been em- 


phasized repeatedly.$ 


Lupus erythematosus 


rs @é)— 
LE. factor + ; aaecanee a) ae 
Cy ae 
LE 


Poly Nucleolysed Poly il 
body _ 
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Fig. 4.—Postulated alternative modes of genesis 
of the L. E. cell. 


The transient presence of the L. E. cell 
phenomenon in patients with drug hypersen- 
sitivity paralleling the self-limited clinical 
disease contrasts with the persistence of the 
L. E. 


disease in patients with untreated classical 


cells and prolonged duration of clinical 
lupus erythematosus. Perhaps the “false 
positive L. E. tests” in patients with drug 
hypersensitivity should be considered to indi- 
cate the presence of acute acquired reversible 
lupus erythematosus with a clear etiology 
and a good prognosis, in contrast to acute 
idiopathic systemic lupus erythematosus, an 
irreversible disease with a gloomy prognosis. 


SUMMARY AND CONCLUSIONS 


In a study of nucleophagocytosis in the 
blood of 336 patients, several types of nucleo- 


ae 


§ References 21 and 22. 
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phagocytes have been seen. Tart cells and 
polymorphonuclear nucleophagocytes with no 
homogenization of the secondary nucleus 


were seen in normal persons and in patients 


with miscellaneous diseases. Polymorphonu- 
clear nucleophagocytes with homogenized 
secondary nuclei were seen in hypersensitiv- 


The 


significance of these observations is dis- 


ity states and rarely in normal persons. 


cussed. 
ADDENDUM 


After the completion of this study Weiss * 
described similar observations on nucleophag- 
ocytosis in hypersensitivity reactions. 
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Observations Relating to Pathophysiology of Acute Colon Obstruction 
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In 1904 Sir William Macewen,' Regius 
Professor of Surgery at the University of 
Glasgow, in his lecture on the cecum aptly 
stated that just as the informed citizen learns 
world geography by perusing the news of 
foreign wars so the clinician becomes in- 
volved in anatomic studies by skirmishes 
with clinical problems. Thus, anatomical 
consideration is given the so-called ileocecal 
valve because of interest in problems of acute 
large bowel obstruction. This structure sup- 
posedly prevents regurgitation of colonic 
material and gas into the ileum and so ac- 
counts for the status of “closed loop” in 
obstructive lesions of the colon.* Allegedly, 
10% of these valves are incompetent, be- 
cause the inferior leaflet is absent. In such 
cases, the obstructed colon supposedly de- 
compresses itself into the small intestine. 

In our experience a much larger per- 
centage of acute colon obstructions exhibit 
signs of associated small bowel obstruction, 
and scout films of the abdomen often show 
loops of small bowel distended with gas and 
fluid Table 1 


an incidence of more than 20% of moderate 


levels.* summarizes data of 
to marked gas in the small intestine. Also, 
Received for publication Aug. 19, 1955. 
Aided in part by grant from American Cancer 
Society, Philadelphia Division. 
From the Department of Surgery, Hahnemann 
Medical College and Hospital of Philadelphia. 
Read before the Section on Pathology and 
Physiology at the 104th Annual Meeting of the 


American Medical Association, Atlantic City, June 
7, 1955. 


Taste 1.—X-Ray Evidence of Associated Small 
Intestine Obstruction in Cases of Acute Colon Ob- 


struction Due to Carcinoma, 153 Patients 


Colon Obstruction 


Partial Complete 
(69) * 
(——— 


Film taken 


Small intestine distention 
Slight 
RING cc cu ccaceewaveceucs ; 
Marked 


Total small intestine distention... 8 11.6 


* Number of cases is given in parentheses 


at the operating table when we make colos- 
tomies for tightly distended colons in pa- 
tients with acute large bowel obstruction due 
to cancer, in many instances, the small bowel 
also shows distention. If this distention is 
due to an incompetent ileocecal valve, why 
is the colon not decompressed? Further- 
more, we have evidence that the obstructed 
colon in the experimental animal contains 
material that does not largely arise from 
putrefaction and secretion. The gas and 
fluid that accumulate and the increments of 
that the intraluminal 
above the critical 
largely from ileal emptying into the cecum. 
It is doubtful that the obstructed colon gen- 
erates gas and material under pressure to 


such raise pressure 


come 


portal pressure 


the extent of forcing the ileocecal valve. Ex- 
perimentally, the total colon closed at both 
ends, with ileal emptying diverted into the 
rectum, will survive indefinitely * without 
marked distention or circulatory embarrass- 
ment. 
The questions that concerned us at the 
outset were the following: 
1. How many ileocecal 
leaflet and are incompetent? 


valves have an absent 
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2. Does the anatomy of the ileocecal junction 
justify the valve concept? 

. How does the ileocecal junction in man appear 
and operate in vivo? 

. Is competency of clinical significance? 

. What is the mechanism at the ileocecal junc- 
tion that would explain the relatively large 
number of cases of associated small bowel dis- 
tention in acute large bowel obstruction? 


The “valvula coli” has been described in 
anatomical texts as two crescentic segments, 
the valvulae (or lips), the ends of which 
are prolonged and extend around the cecal 
wall as lateral and medial folds, the frenula. 
The lateral and medial limits of the ileocolic 
orifice, where the valvulae meet, have been 
called commissures. To be accurate, accord- 
ing to DiDio,® we should speak of the ileo- 
cecocolic orifice, since in all recorded cases 
(Fig. 1) it is located at the junction of 
cecum and ascending colon in the postero- 
medial aspect. Some writers® have called 
the part of the frenulum that meets the 
commissure, the arch. 

The anatomy texts of Spalteholtz* and 
Sabotta and McMurrich* both that 
the cecum is below the “valvula coli.”” They 
both 


suspends the valve and demarcates cecum 


state 


stress the frenular structure which 
from ascending colon. Friedell and Wake- 
field® also indicate the importance of the 
frenula and state that the full development 
of these structures depends upon a full) 
developed adult cecum. In the textbooks by 


Deaver,'” a 


Callander,’ Morris? Cunning- 
ham,’* and Gray" the ileocecal valve is 
depicted as the so-called classical “Type I” 
of Buirge. Apparently, anatomists have been 
concerned for many years about the valve- 
like appearance of the ileocecal junction and 
have speculated as to its competency. In this 
respect, Rutherford * in his 
cites Meckel, Symington, Charpy, 
Poirier. He that the 
Fabricius d’Aquapendente, in the Seven- 
teenth Century, through Riolan to Cruveil- 
hier and other 
thologists, and 
disagreement about the 


monograph 
and 
time of 


notes from 


illustrious anatomists, 


has 


competency 


pa- 


doctors, there been 


and 


* References 15 and 16. 
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function of the valve. It was Rutherford who 
pointed out that his own studies of the pre- 
served ileocecal valve did not agree with the 
one case he had observed in vivo. To him 
is ascribed the analogy of the valve to a 
horse’s anus (although the valve is not so 
explosive in its function and certainly is 
more graceful in its motions). Brash ’* in 
1951 pointed out that many of the different 
descriptions of the valve are due not only 
to variables of development and postmortem 


& : ‘ 
— 


orifice, 
after death. Unusual is the presence of valve leaflet 


Fig. 1.—Typical ileocecal seven hours 
at lateral commissure. (J) Cecum, (2) ascending 
colon, (3) ileocecal orifice, (4) medial commis- 
sure, (5) lateral commissure, (6) superior valvula, 
(7) inferior valvula, (8) medial frenulum, (9) 
lateral frenulum, (10) medial arch, (11) lateral 
arch, (12) appendiceal orifice. (Reproduced with 
permission from Ulin and Deutsch,®° Gastroenter- 
ology, Baltimore, Williams & Wilkins Company.) 


change but also to differences in preparation 
and preservation of the specimens. 

In 1943 Buirge® reported gross observa- 
tions on 500 ileocecal segments. These were 
removed from fresh cadavers, cleaned with 
water, filled with 10% formalin, and then 
suspended in vats containing 10% formalin. 


Consequently, the results were all on dis- 
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tended specimens fixed in formalin. His 


observations and measurements revealed 
marked variation in size and appearance of 
the valvular aperture (ranging from 0.3 to 


3:5: cm). 


0.3 to 2.5 cm. thick 
0.4 to 2.5 cm. projection into cecum 
0.3 to 0.6 cm. thick 
0.6 cm. average projection into cecum 


Superior lip: 


Inferior lip: 


Of the 500 specimens there was no inferior 
lip in only three cases. However, it is empha- 
sized that in 411 valves the inferior lip, in 
comparison with the superior lip, was in- 
completely developed in 75%. These meas- 
ured 0.4 to 2 cm. less in length than the 
superior lip. In 40% of 270 classical types 
of complete ileocecal valves (so-called Type 
I), the superior lip projected more than the 


TasLe 2.—Classification of 500 Ileocecal Valves * 


Type I 54% fully developed valves and complete 
arches 

Type II 13% absence of inferior arch, either mesial 
or lateral 

Type III 


Type IV 


6% bilateral absence of inferior arches 
24% absence of lateral or mesial frenulum 
(22% mesial and 2% lateral) 
Type V 2% absence of both mesial and 
frenula 


lateral 


* From Buirge,* Anatomical Record, Philadelphia, Wistar 
Institute of Anatomy and Biology. 


inferior lip. There were such marked varia- 
tions in the development of the frenula that 
Buirge classified the valves according to 
the completeness of the lateral and medial 
arches of the frenula (Table 2). 

In 1950 Fleischner and Bernstein *’ re- 
ported roentgen and anatomic studies of the 
normal ileocecal valve in man. They exam- 
ined 50 specimens filled and preserved in 
10% formalin as well as 200 spot films of 
the ileocecal area in the barium examination 
of patients. They noted the valve as a papil- 
lary eminence, with an operating orifice of 
2 to 3 mm. in diameter. They, like DiDio,° 
stressed the oblique and tangential entrance 
of the ileum into the cecum and described 
the fused wall of terminal ileum and mesial 
cecum. Independently since 1948, in our 
dissections we have noted this cecal part 


of the terminal ileum and have designated 


the part sheathed by cecal serosa the tangen- 
tial 
“cecal ileum’ should be acceptable. 


measurement. DiDio’s nomenclature of 
Puente Dominguez f in his embryologic 
the 
sphincter area pointed out that its develop- 


and anatomical studies of ileocecal 
ment is into a muscular mammillary body 
around which the valve structure is organ- 
ized. The muscular papilla consists not only 
circular 
and cecum but also of 


of circular muscle derived from 
layers of the ileum 
longitudinal muscle, which not only has to 
do with opening the valve but is associated 
the frenula 


and the terminal ileum to steady or fix the 


with the muscular structure of 


valve for its proper function. 

DiDio® in his monograph presented the 
most extensive study of the morphology and 
musculature of the ileocecocolic segment in 
man. He, like Puente Dominguez, observed 
the ileocecal eminence directly through a 
proctoscope in a patient with a cecal fistula. 
He emphasized the importance of the sphinc- 
ter mechanism in control of the transit of 
ileal material into the cecum as well as in 
preventing cecal regurgitation. In his mono- 
graph he states that he is convinced that 
the in vivo type of structure is papillary in 
form. The labial form seen in preserved and 
even in fresh cadavers is due to artifacts; 
the frenula are structures that are evident 
in cadavers and not in a living patient. 

Investigators have emphasized the physi- 
ologic aspects of the orifice. There is ade- 
quate evidence of a sphincter-like action that 
may be more significant than the anatomic 
configuration in health and disease. Tonnis 2° 
and Hannes*! both pointed out the fact 
that in cats and dogs the ileocecal orifice 
offers resistance to pressure. Tonnis de- 
scribed a definite sphincter action in isolated 
ileocecal preparations of cats, even after 
these had been denervated. He indicated that 
the terminal ileum behaves like the antrum 
of the stomach. Using barium, he demon- 
strated that it propels its contents by means 
of large peristaltic waves against the closed 
ileocecal valve. The valve would open and 


+ References 18 and 19. 
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close rhythmically and this depended on: 
(1) psychic contractions (effect of eating 
or fasting); (2) peristalsis of the ileum; 
(3) the filling condition of the cecum and 
ascending colon. Section of the nerves supply- 
ing the valve causes only temporary paralysis, 
thus indicating that extrinsic nerves have 
only a regulating function. The intrinsic 
rhythmic function is under control of the 
plexus of Auerbach. This work was con- 
firmed by Henrichsen and Ivy.** These 
workers also confirmed Hannes in that irrita- 
tion of the colon caused reflex closing of the 
ileocecal sphincter. They conclude that the 


vagus nerve contains both motor and in- 


hibitory fibers for the ileocecal sphincter. 
The splanchnic nerves, containing only motor 
fibers, maintain the tone in the sphincter. 
Alvarez t reported that the terminal 25 cm. 
of ileum constitutes a “breaking mechanism” 
which helps the ileocecal sphincter in con- 
trolling the passage of material into the colon 
and prevents reflux. The sphincter muscle 
is much more irritable than the cecal muscle 
or the musculature of the ileum. Conse- 
quently, the sphincter muscle would contract 
ahead of a wave of reversed peristalsis com- 
ing from the colon. Sperling *° related that 
distention of the cecum up to certain limits 
may cause increased tone of the sphincter, 
and he cites the experiments of Heile indi- 
cating that with large bowel obstruction there 
is slower evacuation of the small intestine 


into the ileum. 


I. OBSERVATION OF THE ILEOCECAL 
ORIFICE IN VIVO 

Variations in the anatomy, especially de- 
fects in the valvulae and commissures, sup- 
posedly explain the instances of cecal-ileal 
regurgitation in large bowel obstruction. This 
rather attractive conclusion based on the 
study of fixed anatomical preparations is not 
altogether tenable in view of the in vivo 
appearance and physiological behavior of the 
ileocecal orifice. This structure has been ob- 
served in a living subject through a cecal 
fistula by Macewen'* in 1904, Rutherford * 
in 1905, Short ** in 1919, White and co- 


t References 23 and 24. 
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workers ** in 1934, Palmieri ** in 1938, 
3uirge *° in 1944, Puente Dominguez?’ in 
1946, and DiDio® in 1952. In 1950 we *° 
studied this ileocecal papilla in vivo and 
became convinced of the primary importance 
of the sphincteric mechanism. In the living 
subject, the anatomy of the so-called ileo- 
cecal valve is such that the proper terminol- 
ogy should be ileocecal papilla and sphincter. 
The textbook description acceptable today 
depicting a valve is based on cadaver study 
and on photography of fixed preparations. 

The ileocecal junction of a 70-year-old 
white man was observed and photographed 
through a 10 in. Montague sigmoidoscope 
passed through a cecostomy. The cecum was 
empty and clean. Air was introduced by the 
usual manual bulb compression method. The 
ileocecal papilla was visualized projecting 
neatly about 1 cm. the The 
tightly closed puckered opening, marked only 


into cecum. 
by the stellate configuration, did not conform 
with the customary postmortem picture. No 
frenula were apparent. Valvulae or valve- 
like lips limited by commissures were not 
present ( Fig. 2). (However, for convenience 
of terminology we are designating the 
anterosuperior and posteroinferior parts of 
the circumference as valvulae. ) The posterior 
rim or valvula, protruding only about 0.5 
cm., was at times hidden by mucosal folds 
and, therefore, difficult to photograph; the 
anterior 1.2 The 


papilla then turned slowly, gracefully, and 


valvula protruded em. 
anteriorly with about the speed of the ordi 
nary slow-motion movie, enabling us to look 
at the orifice. The papilla measured 1.4 cm. 
The stellate and 
and measured 0.5 it 
located on the posterior mesial wall of the 
it 


in diameter. orifice was 


closed cm., and was 


cecum. During the experiment moved 
slowly through an arc of about 80 degrees 
in the sagittal plane, always pointing pos- 
teriorly. In the horizontal plane it moved 
through an arc of 20 degrees. Only once, 
by manipulation of the sigmoidoscope, did 
the papilla point squarely anteriorly to any 
extent. 

One ampule of neostigmine (Prostigmin) 
methylsulfate 1: 2000 was given intramuscu- 
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Fig. 2 (Case 1).—Ileocecal orifice in vivo. Ex- 
trusion of feculent material by ileocecal orifice. 
Notch at inferior angle of the ileocecal papilla is 
due to shadow of the sigmoidoscopic light bulb. 
\ctually, the inferior part of the papilla was iden- 
tical to the superior part shown in the photograph 
(Reproduced with permission from Ulin and 
Deutsch,*® Gastroenterology, Baltimore, Williams 
& Wilkins Company.) 
larly. Peristalsis, which was _ hypoactive, 
became slightly more active. Atropine 1/100 
grain (0.6 mg.) was given intravenously. 
Although the pulse increased from 80 to 105 


per minute, no immediate effect on peristalsis 


Fig. 3.—Line drawings 
of the observations made 
in the first (1), 


(2), (3), and (4) in vivo 


case. 


of the ileo- 


observed 


appearance 
cecal orifice as 
through the 

scope. In (5) the papilla 


sigmoido- 


is shown in situ, one 
half after 
(6) shows the 


and a hours 
death; 
appearance at autopsy; 
(7) is the 


text-book picture of ileo- 


time-honored 


cecal “valve.” (Repro- 


duced with permission 
from Ulin and Deutsch,®° 
Gastroenterology, Balti- 
more, Wiiliams & Wilkins 


Company.) 


or on the papilla was seen. After six minutes 
the rim, which measured about 0.45 cm. in 
width, flattened and narrowed to about 0.2 
cm. The orifice 
mucofeculent material. In fact, in its appear- 


extruded about 4 cc. of 
ance generally, as well as its behavior in 
extruding material, the ileocecal papilla re- 
sembled a horse’s anus. 

The patient eventually died, and 30 min- 
death the 
passed via cecostomy. The cecal wall was 


utes after sigmoidoscope was 
completely flaccid and collapsed. Movements 
of the ileocecal papilla were noted 35 to 50 
minutes after death as fibrillary twitches 
of the valvulae, as well as movement of the 
entire papilla as in vivo—slow, smooth move- 
ments. In life, the papilla had more sub- 


stance, more direction, and looked like a 
cervix protruding into the vagina. Strong 
air pressure could not flatten the valvulae 
but did produce about 1 mm. dilation of the 
orifice. After death, the papilla was flaccid 
and responded immediately and easily to 
slight changes in air pressure. With increase 
in air pressure there was visualized a shift 
in the direction as well as flattening and 
undulating motion of the valvulae. The orifice 
became more and more patulous, and even- 


tually, at 55 minutes after death, the orifice 


3 


is 





Fig. 4 (Case 2).—Pho- 
tograph of ileocecal orifice 
in vivo. 


was 12 mm. open. We were then able to 
look into the lumen of the ileum (Fig. 3). 
At autopsy the papilla was examined, and 
the following measurements were made: 
papilla, 20.8 cm.; orifice, 5X2 mm.; val- 
vulae protruded 4 mm. We found a com- 
pletely elliptical valve, as described in some 
anatomical texts, which took whatever shape 


Fig. 5 (Case 3).—Photograph of ileocecal orifice 
in vivo. 
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it was placed in. Manometric study revealed 


that 35 cm. of water pressure was required 
to regurgitate from cecum to ileum. 

The second case of ileocecal valve observed 
by us in vivo was that of a white man, 62 
years of age, and was exposed at the operat- 
ing table by one of our associates, Dr. 
William Y. Lee § (Fig. 4). The patient was 
under spinal anesthesia, and the valve was 
motionless. The sphincter was papillary but 
more oval-shaped; the mucosa was a deep 
red. 

The third instance was a white man, 68 
years of age, also operated on by Dr. Lee 
and Dr. E. D. Sharpless. Exploration was 
done because of a radiologic diagnosis of 
tumor of the ileocecal valve. Histologic 
sections revealed no evidence of any patho- 
logical state and showed only normal, smooth 
muscle structure of the sphincter. This orifice 
was not observed in vivo, its exposure of 
course being after resection (Fig. 5). How- 
ever, it was carefu!'y palpated at the operat- 
ing table and it felt firm and conical. Figure 
6, an air-contrast film, shows a_ similar 
orifice. 

We observed the ileocecal orifice in six 
dogs under light veterinary intravenous 
pentobarbital (Nembutal) anesthesia. Figure 
7 is fairly representative of the papillary 
ements 

§ Lee, W. Y., and Sharpless, E. D.: 
to the authors. 


Personal 


communication 
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structure seen. Under anesthesia, the sphinc- 
ters were generally inactive but offered re- 


sistance to digital insertion. 
11, ANATOMICAL MEASUREMENTS IN 


PRESERVED AND FRESH 
MATERIAL 


Studies of the structure of the ileocecal 
junction were made using 61 relatively fresh 


postmortem specimens; 55 of these were 
from adults. Twenty of the ileocecal junc- 
tions resembled a papillary structure, while 
forty-one had a variable type of valvular 
structure. In the five neonatal specimens the 
valve was papillary in each case. Mechani- 
cally, they were competent and, with disten- 
tion, the frenular structure became apparent. 

The oblique approach of the terminal 
ileum into the cecum was noted in all speci- 
mens. Because the ileum and cecum at that 
point are both invested in the same serosa 
and sharp dissection is required to separate 
this common investment, we have called this, 
for convenience, the tangential measurement 
of ileum and cecum. When it 
free, the ileum then makes a more direct 


is dissected 


entrance into the cecum (Fig. 8). 

We repeated Rutherford’s work in dis- 
secting and describing the ileocecal valve in 
fixed specimens, removed from 16 preserved 


Fig. 6—X-ray of ileocecal orifice in vivo. 


cadavers. These were fixed undistended 
preparations in adults without abdominal 
disease. The preservative used was a phenol- 
(phenol, 15%; water, 
glycol, 70%) 


mixture supposedly 


glycerin mixture 
15%; 


formalin. 


propylene with no 


This fixes 


Fig. 7—Photograph of 
ileocecal orifice in dog. 





Fig. 8.—Arrows indicate degree of dissection 
needed to separate ileocecal junction on mesial 
aspect of cecum with common serosal investment. 
A, before dissection; B, after dissection.. Half the 
distance between the separated arrows was designa- 
ted “tangential measurement.” Fresh postmortem 
specimen from 68-year-old woman; cecum small, 
tangential measurement 3.2 cm. 
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TABLE 3.—Average Findings in Sixteen Ileocecal 
Segments Removed from Preserved Cadavers 


Length of valve, 2.38 em. 

Length of orifice, 1.8 em. 

Projection of superior valvulae, 0.86 em. 
Thickness, 0.22 em. 

Projection of inferior valvulae, 0.5 em. 
Thickness, 0.16 em. 

Distance from ileocecal orifice to appendicular 
orifice, 3.14 em. 


Tangential measurement of ileum and cecum, 


1.44 cm. 


elastic tissue with little distortion. The 
cadavers were kindly offered for study by 
Dr. O. V. Batson, Graduate School of the 
University of Pennsylvania. All specimens 
were in excellent The cecum was 
normal and well developed in each case, 


state. 


averaging 7X6 cm. Table 3 summarizes the 
average findings in the 16 cadavers. In no 
case were the inferior valvulae defective; 


the preparations were entirely similar to 


those described in the literature. The orifice 
was in many instances slit-like, guarded by 
the labia, supported by frenula. 

Of the 55 fresh adult preparations, 51 
had the well-developed adults’ cecum (six 
cases had had an appendectomy). Of the 
61 valves, 20 were papillary in formation, 
resembling more what we observed in vivo. 
Forty-one had a valvular or bilabial structure 
(Table 4). One case grossly had no inferior 
valvulae. However, histological section re- 
vealed the complex musculature layer de- 
scribed by DiDio, indicating that the struc- 
ture was physiologically not incomplete. One 
case (Fig. 1) had a well-developed cusp 
leaflet at the lateral the 
orifice. In all preparations, the terminal 2.5 
to 7 cm. of ileum was tangential and fused 
to the mesial cecal wall. The mean of the 
tangential measurement of the fixed speci- 


commissure of 


TABLE 4.—Observations on Fifty-Five Fresh 
Postmortem Adult Ileocecal Segments 


A Length of valve, 3.1 em. 

B Length of orifice, 2.1 em. 

C Thickness of valvulae, 0.54 em. 

D Ileocecal orifice to appendicular orifice (27 cases), 
5.51 em. 

ileum and cecum, 


E Tangential measurement of 


4.25 em. 
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mens was 1.43 cm., with a standard error 
of mean of 0.15 cm. The mean of the fresh 
specimens was 4.24 cm., with a standard 


error of 0.18 cm. This was a statistically 
significant difference, with a probability of 
coincidence of less than 0.001. 

Thus, fixation of the ileocecal preparations 
with preservatives has a marked effect on 
the gross appearance of the valvular struc- 
ture. The orifice becomes more slit-like, and 
the valvulae or lips become much thinner 
and the frenular structure is exaggerated. 
In comparison with the relatively fresh post- 
the distance from the 
appendicular orifice 
seen by comparing 


mortem material, 
ileocecal orifice to the 
is reduced, as may be 
the averages, from 5.51 cm. to 3.14 cm. 

Of the 71 adult ileocecal preparations, only 
three had poorly developed ceca. This agrees 
with the observations of anatomical 
texts that about 90% to 95% are fully de- 
veloped. Of the 76 preparations that we 
studied, only 1 had grossly an absent inferior 
valve leaflet. Histologically, this defective 
area seemed to have a fairly complete sphinc- 


most 


ter muscle layer. (Buirge,® 3 absent lips in 
500 cases. ) had a commissural 


valve cusp. 


ne case 


111. COMPETENCE 
To help settle the question about the 
competency of the valve structure we studied 
the 61 fresh postmortem preparations. 


The segments of terminal ileum, cecum, and 
ascending colon were suspended on a laboratory 
stand, and a water manometer was attached to the 
lumen of the cecum. In about one-half of the cases 
the specimens were not washed, the fecal material 
being expressed from the colon. In some instances 
the specimens were washed through with tap water 
from ileum to colon. It was obvious that the more 
these specimens were handled and the more they 
were washed and with the passage of time the ileo- 
cecal orifice became more patulous and would take 
whatever position it was allowed to fall into. Water 
was introduced into the cecum by means of a 
catheter, and when it was seen to come through 
the ileum the pressure on the manometer was read 
in centimeters of water and recorded as the reflux 
pressure from cecum through the ileocecal valve 


to the ileum. 


Of the 21 papillary valves only 4 had a 
reflux pressure of less than 10 cm. of water. 


Of the 40 bilabial valves 25 had a reflux 
pressure of less than 10 cm. and 11 of these 
were absolutely incompetent to water. The 
valves that had a papillary structure were 
usually in patients who had sudden deaths 
or died from an acute illness. The time after 
death was in most cases from four to seven 
hours. However, this was not always the 
case. One patient had carcinoma of the pan- 
creas, and there were three instances in which 
the preparation was studied 19, 17, and 23 
hours after death, respectively. Those prepa- 
rations that were bivalvular were usually 
those studied 10 to 14 hours after death and 
often were from patients with wasting illness. 
Was there any relation of incompetence to 
tangential None could be 
determined. The frenula (2.5 to 7 cm.) were 


measurements ? 


well developed in half the cases. However, 
in each instance the orifice was patulous— 
possibly due to handling or to agonal or post- 
mortem changes. 

In summary, the adynamic studies of the 
valve structures showed a surprising amount 
of competency. Thus, all the valves of papil- 
lary type evidenced a higher degree of 
competency; the bilabial type of valve was 
less competent and 11 out of 41 were entirely 
incompetent. No anatomic reason was avail- 
able to explain the incompetency. 


COMMENT 
The combination of a sphincteric papilla 
plus the anatomic configuration in the nor- 
mal well-developed ileocecal segment would 
prompt the that the 
valve in vivo is hardly ever incompetent 


conclusion ileocecal 
at levels of pressure observed clinically. 
The evidence to date would seem to point 
out that the structure is papillary and that 
the valvular constructed 
about this papilla by the oblique entrance of 
ileum into cecum, by the disposition of the 
muscle layers of both the ileum and cecum. 


components are 


The frenular structure is more apparent on 
distention. Our study confirms the observa- 
tions of DiDio and Fleischner as to the 
cecal ileum, the part of the terminal ileum 
that is fused to the mesial cecal wall. There 
is an obvious disparity in the measurements 


417 





A. M. 
and anatomical architecture of fixed speci- 
mens when compared with relatively fresh 
but unpreserved specimens. 

We know from roentgenological studies 
with barium enemas that the majority of 
these valves can be forced open. Dr. J. S. 
Lehman,|| in our x-ray department, esti- 
mated that in 70% of the cases barium can 
be made to flow easily into the ileum at 
pressures of about 90 cm. of water. In an- 
other 25% of the cases the pressure has to 
be raised well above 90 cm. In 3% to 5% 
of the cases no amount pressure or 
manipulation is able to force the valve open 
from cecum to ileum. These pressures of 
course far exceed what is seen clinically, 


of 


even in large bowel obstruction. Dennis,** 
in a series of cases of large bowel obstruction, 
reported an average pressure of 14 cm. of 
water. Sperling ** reported 10 to 51 cm. of 
pressure in 12 cases of colon distention. 
Fleischner ** reported 90% incompetent to 
barium enema; also, spot films showed an 


orifice usually 2 to 3 mm. in diameter. It 


is probable that with large bowel obstruction 


there is some degree of reflux. Just how 
much and how continually would be difficult 
to estimate. On the other hand, there is 
evidence suggesting that the ileocecal valve 
in colon obstruction may prevent emptying 
of the small intestine. This seems to be a 
more plausible explanation of the associated 
small bowel distention than copious reflux 
from cecum to ileum through an incompetent 
valve. 

The clinical implications are that most 
completely obstructed colons are not only 
closed loop obstructions but because of con- 
tinued emptying of ileal contents into the 
cecum become “tension closed loops.” In our 
experience, at least 90% of these will require 
early surgical decompression. Whatever the 
cause of the associated small bowel obstruc- 
tion picture—partial reflux, sphincter spasm, 
tension of distended cecum against the cecal 
part of the terminal ileum, reversal of 
peristalsis and pressure gradients, we must 
reckon with this clinical component of large 


|| Lehman, J. S.: Personal communication to the 
authors. 
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bowel obstruction. A regimen to include 
absolutely nothing by mouth and short or 
long tube suction will not only help correct 
the condition of small bowel distention but 
will also break or prevent the pressure 
gradient causing small intestine emptying 


into the obstructed colon. 


CONCLUSIONS 

Observation of the ileocecal orifice in vivo 
in a very limited number of cases reveals 
that it is really a muscular papilla projecting 
into the colic lumen at the junction of cecum 
and ascending colon. Its behavior is that of 
a sphincter. 

In one patient in vivo observation of the 
papilla was compared with immediate post- 
mortem appearance. Within 55 minutes the 
firm papilla became patulous and _ flatter 
and tended towards the bilabial config- 
uration. 

Roentgenologic observations in some in- 
stances confirm the in vivo appearance of 
a papilla. On distention with barium and 
with a pressure ring device, the valvular 
structure is depicted. 

Anatomic studies of preserved specimens 
indicate that the papillary structure is as- 
sociated with a_ well-developed valvular 
architecture. 

Study of unpreserved relatively fresh post- 
mortem specimens indicated the following: 

(a) Fixatives and preservatives distort the 
cecum and valvular structure. 

(b) Hydrodynamic studies reveal a sur- 

prising amount of competence; how- 
ever, 18% of specimens were incom- 
petent to water. No anatomic reason 
was apparent to explain this. 
The cecal part of the terminal ileum 
is fused in a tangential fashion with 
the mesial cecal wall before it actually 
joins with the layers of the cecal 
musculature to project into the lumen 
as a muscular papilla. 

(d) Grossly, an absent inferior valvula is 

uncommon. 

The nomenclature should reflect accu- 
rately the physiologic and anatomic aspects ; 





ILEOCECAL VALVE AND PAPILLA 
“ileocecal valve” is a term widely used, but 
it should connote the following: 

(a) “Iliocecocolic papilla” containing a 
complex sphincter mechanism. 

(b) “Ileocecocolic valve” of variable an- 
atomical structure grossly complete in 
over 50% and probably histologically 
complete in nearly all cases. 

The ‘cecal ileum” that has sphincter 
properties and is anatomically part 
of the valvular mechanism. 

In vivo, the ileocecal papilla and valve 
probably function together in health in such 
a way that there is no incompetence. During 
a barium enema with relatively high pres- 
sures (+90 cm. of water) and with local 
pressure manipulation, the ileocecal orifice 
can be made incompetent in about 90% of 
the cases. 

This study suggests that 

(a) Many more observations of the ileo- 

cecal papilla should be made through 
a sigmoidoscope by those who have 
the opportunity. 
More extensive anatomic and _histo- 
logic examinations of the cecal ileum 
should be made in unpreserved prepa- 
rations. 

In acute large bowel obstruction there is 
no real evidence about the degree and fre- 
quency of incompetence of the _ileocecal 
orifice. We could judge from all evidence 
available, experimental and clinical, that the 
mechanism is not continuously incompetent 
and that nearly always the obstructed colon 
is a closed loop. The associated picture of 
small bowel distention seen in about 25% 
of the cases is probably due to dysfunction 


of the emptying mechanism of the terminal 


ileum and not to any significant degree of 
colic reflux. 
SUMMARY 

Three more cases of in vivo observations 
with photographs of the ileocecal papilla in 
man are presented. 

Changes from the observed in vivo ap- 
pearance of the ileocecal papilla occur almost 
immediately after death. 


Dissection of preserved specimens reveals 
the valvular structure of the ileocecal orifice. 

Dissection of unpreserved fresh _post- 
mortem specimens reveals an important part 
of the valvular structure, the fusion of the 
terminal 3 to 7 cm. of ileum with the mesial 
cecal wall. Comparison with preserved speci- 
mens that this 
markedly contracted by preservation and 


indicates measurement is 
fixation. This anatomic finding is not gen- 
erally appreciated in textbooks of anatomy. 

Hydrodynamic studies of unpreserved ileo- 
cecal valves reveal a surprising degree of 
competency to water; 18% are incompetent. 

In vivo observations in man and dog and 
studies of preserved and fresh postmortem 
preparations indicate that the ileocecocolic 
orifice is made up of a muscular papilla 
surrounded by a valvular mechanism of 
rather complex and variable structure. 

The anatomical view of “valve” and physi- 
ologic view of “sphincter” are compared and 
related. 

The anatomic and physiologic functions 
of the ileocecocolic segment are of impor- 
tance in the clinical considerations of acute 
large bowel obstruction. 
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An Epidemiological Study of Acute Myocardial Infarction Based on the Experiences 


of Barnes Hospital for Forty-Five Years 


KYU TAIK LEE, M.D. 
and 
WILBUR A. THOMAS, M.D, St. Louis 


From the epidemiological standpoint, cer- 
tain impressions concerning myocardial in- 
farction are widely held. The incidence of 
myocardial infarction (1) varies consider- 
ably in different parts of the world*; (2) 
has increased in recent years ¢ and this in- 
crease is related to some changing factors 
in our civilization, such as the consumption 
of fats, dairy products, or tobacco t; (3) is 
much higher in men than in women §; (4) 
reaches a peak at a later age in women than 
in men’; (5) is higher in white people 
; (6) is higher in the upper 
4. 


than in Negroes | 
socioeconomic groups than in the lower 
(7) is higher among persons with diabetes 
mellitus than among nondiabetics.# Even 
though these impressions are widely held, 
a 
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more data are needed in most instances to 
evaluate their status adequately. 

An extensive study of the epidemiological 
aspects of acute myocardial infarction based 
on autopsied patients and representing the 
experiences of a general hospital in the 
United States over a long period of time 
has not been made in Such 
a study should provide additional data that 
would be helpful in evaluating some of the 
epidemiological aspects of myocardial in- 


recent years. 


farction. 

Consequently, a survey has been made 
based on all autopsies of patients from 
3arnes Hospital performed in the pathology 
department of Washington University during 
the years 1910 through 1954. These autopsies 
include 8183 adults (over 20 years of age). 
Acute myocardial infarction was a principal 
diagnosis in 500 of these adults. 


3arnes Hospital is a large (820 beds) 


general hospital in midwestern United States, 


serving people of all economic classes in St. 
Louis and in the surrounding areas. 
AND 


MATERIAL METHODS 


Data were obtained from the autopsy and clinical 
records of Barnes Hospital and the department of 
pathology of Washington University. An attempt 
was made to characterize the autopsy population 
and the general hospital admissions by recording 
such data as age, sex, race, and economic status. 
Patients with histologic evidence of acute myo- 
cardial infarction were placed in a separate group 
and similarly characterized. An additional group 
from which data were obtained was composed of 
all patients (living or dead) with a clinical diagnosis 
of acute myocardial infarction for the periods 1942- 
1943 and 1947-1952 (eight years). 
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Fig. 1—Incidence of acute myocardial infarction in males and females by periods. The per- 
centage plotted for each sex is the percentage of the total adult autopsies of that sex for the 
period indicated. 
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Fig. 2.—Incidence of acute myocardial infarction in the two sexes before and after 1940 


and in the entire period 1910-1954. The figures are the percentage of autopsied patients with 
acute myocardial infarction among the entire autopsies for the sex and period designated. 
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Fig. 3—Incidence of acute 
myocardial infarction among 
total adult male and female 
autopsies by age. The percent- 
age plotted for each sex is the 
percentage of the total adult 
autopsies of that sex for the age 
group indicated. 
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Fig. 4—Comparison of percentage 
of white persons and Negroes in each 
age group with acute myocardial 
infarction. 


5 








50-39 Yrs. 40-49 





M. A. ARCHIVES OF INTERNAL MEDICINE 


TABLE 1.—Age, Sex, and Race of 500 Consecutive Autopsied Patients 
with Acute Myocardial Infarction 





Total 


Female 


Total, 
% of Total White, Negro, % of Total Total o of Total 
No No Females (166) No. (500) 
0.2 


White, Negro, 
Age, Yr.* No. No. Males (334) 
20-29 1 0 0.3 0 0.0 1 
30-39 ~ 0 2.4 ‘ 2 3.0 13 2.6 
40-49 45 3 14.4 5 5 
50-59 87 > 27.5 25 3 16.8 120 24.0 
60-69 115 2 35.0 32.5 171 34.2 
70-79 56 2 17.4 ‘ 26.5 102 20.4 
10 ) 3.0 9.0 25 5.0 


12.6 68 13.6 


sO+ 
Totals 322 12 66.8 : 33.2 F 100.0 
(96.4%) (3.6%) of 500 7 ot 500 of 500 


* Average age of males, 61 years; of females, 64 years. 


TasLe 2.—Age, Sex, and Race of the Total Adult Autopsy Population of Barnes Hospital 
for the Period 1910-1954 (8183 Patients) 


Female 
—_—__— Total, — - —~ 
Total, % of Total % of Total 
White, Negro, % of Total White, Negro, Females k Autopsy 
Age, Yr.* No. No. Males (5,100) No (3,083) No. (8,183) 
20-29 356 42 7.8 308 12.3 9.5 
30-39 499 78 11.3 412 16.9 R 13.5 
40-49 846 118 18.9 506 5 19.1 
50-59 1,171 98 24.9 616 


18.9 
23.9 
20.9 
10.8 


60-69 1,097 67 22.8 
70-79 565 26 11.6 


80+ 131 6 


Totals 4,665 435 62.3 387 37.7 * 100.0 
(91%) (9%) of 8,183 2.6%) of 8,183 of 8,183 


* Average age of males, 54 years; of females, 47 years. 


TABLE 3.—Total Adult Autopsies and Incidence of Acute Myocardial Infarction by Periods 


Cases with Acute Cases with Acute 
Total Autopsies Myocardial Infarction, No. Myocardial Infarction, % 
Male Female Total Male Female 
2 0 0.5 0.0 
0.8 


 senernncee shes PaNSt, 

Year Total Male Female Total 
1910-1919 407 267 140 2 2 
1920-1929 1,085 673 412 17 14 3 1.6 
1930-1939 1,876 1,161 715 4 47 17 3.4 2.3 
1940-1944 1,343 868 475 61 41 20 4.5 ° 4.5 
1945-1949 1,534 966 158 102 6 10.3 9.8 
1950-1954 1,988 1,165 198 128 70 10.1 

Total 

1910-1954 8,183 5,100 500 334 6.1 


TABLE 4.—I/ncidence of Acute Myocardial Infarction by Age, Sex, and Periods 


Incidence of Myocardial Infarction, %* 


40-49 Yr. 50-59 Yr. 60-69 Yr. 70-79 Yr. 
- = — Ooo shins ~\ \ 
F I , M F M F M F M 
0.0 0.0 12.0 0.0 0.0 0.0 0.0 

5 0.0 44 5.2 0.0 0.0 0.0 

SUL. 56s vaGnireseeus 7 3.0 8.7 6.6 8.3 10.3 0.0 
1940-1944... ‘nee 4 5.6 5. 5 5.0 6.0 3.3 9.5 15.0 5.0 
1945-1954 2.5 7 12.4 6.7 17.0 14.8 13.0 18.8 22.0 


20-39 Yr. 


* The figures given are the percentages of the total adult autopsies of the age, sex, and periods indicated. 
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RESULTS 
The 
Tables 1 to 5 and Figures 1 to 4. 


results are presented in detail in 


Autopsies were performed on 500 patients 
from Barnes Hospital with histologic evi- 
dence of acute myocardial infarction during 
the period January, 1910, to November, 
1954. Of these 500 patients, 334 (66.8%) 
were men and 166 (33.2%) were women. 
The average age of the men was 61 years, 
and that of the women, 64 years; 95.2% 
were white and 4.8% were Negro. There 
was a Clinical diagnosis of diabetes mellitus 
in 19.6% (13.7% of the 334 men and 31.3% 
of the women). Private patients comprised 


TABLE 5.—Sex, Race, and Economic Status 
of All Groups 


Clinical Anatomical 
Diagnosis Diagnosis 
of Acute of Acute 
Myo- Myo- 
eardial cardial 
Infare- Infare- 
tion, tion,§ 


Total Total 
Hospital Autopsies 
Admis mn 
sions,” Adults,t 
07 o % 
Sex 
Male...... - 2 71.9 66.8 
Female......... 28.8 33.2 
Race 
WeteR.. Sis 65% , 
MOG siesasvies 
Other 
Economie status 
40.0 25. 35.4 
60.0 ot 64.6 


* Period of 12 years, 1942-1958. Total of 233,275 admis- 
sions, excluding obstetrical patients and children. 

+t Period of 45 years, 1910-1954. Total of 8,183 adults. 

t Total period eight years, 1942-1943 and 1947-1952. Total 
of 1,399 patients. 


§ Period of 45 years, 1910-1954. Total of 500 patients. 


65%, and 35% were ward (charity and 
partial payment) patients. The incidence of 
acute myocardial infarction in the Barnes 
Hospital autpsy series increased from 0.5% 
(2 in 407 autopsies ) in the decade 1910-1919 
to 10.2% in the decade 1945-1954 (356 in 
3472 autopsies). The increase occurred in 
all age-groups, as shown in Table 4. 

The entire autopsy population over 20 
years of age from Barnes Hospital for the 
period 1910-1954 consisted of 8183 patients ; 
62.4% were men and 37.6% were women. 
The average age of the entire group was 51 
years; that of men was 54 years, and that 
of the women, 47 years. The average age 


1910-1919 was 48, 
and that of women, 42. The average ages 


of men in the decade 
increased progressively, until in the decade 
1945-1954 the average age of the men was 
57 and that of the women was 53. Of the 
entire group, 90% were white and 10% were 
Negro. The private patients comprised 60%, 
and 40% clinical 
diagnosis of diabetes mellitus had been made 
in 5.1% of cases in the last 4000 autopsies 
(4.1% of the men and 7.1% of the women). 


were ward patients. A 


Data on total admissions to Barnes Hos- 
pital for the entire period 1910-1954 were 
not available, but data for the 12-year period 
1942 through 1953 were available. During 
this period there were 233,275 admissions 
(excluding obstetrical patients and children) ; 
50.7% were men and 49.3% were women; 
86.8% were white and 13.2% were Negro; 
69% ward 


patients. 


were private and 31% were 

Data on all patients in Barnes Hospital 
with a clinical diagnosis of acute myocardial 
infarction were available for the periods 
1942-1943 and 1947-1952 (eight years). 
During these periods there were 1399 pa- 
tients with such a clinical diagnosis; 71.2% 
men and 28.8% women. The 
average age was 59.4 years ; 95% were white 
and 5% were Negro; 74.3% were private 


were were 


and 25.7% were ward patients. 


COMMENT 

Geographical Aspects —The extent of dif- 
ferences in the incidence of myocardial in- 
farction in various geographical areas is not 
easy to determine because of the difficulty 
in establishing suitable groups for compari- 
son. Among factors which must be considered 
are the following: (1) age distribution in 
population, (2) reliability of diagnoses, (3) 
local customs regarding medical care and 
hospitalization. In general, autopsy diagnoses 
provide a more satisfactory basis for com- 
parison than clinical diagnoses because the 
reliability of clinical diagnoses varies widely 
in different geographical areas and, even in 
areas with high medical standards, clinical 
diagnoses are not always accurate. However, 


an autopsy population is a selected one, and 
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it is necessary to know to what extent it 
reflects the general population. Even with 
the data available in a large medical center 
in the United States, we cannot with cer- 
tainty determine this relationship. Even so, 
data from this institution do provide some 
basis for comparison with data from similar 
institutions in other parts of the world. 
Davies,’ in East Africa, reported the rarity 
of atherosclerosis and any of its complica- 
tions in a series of 2804 adult autopsies. Only 
760 of his autopsied patients were over 40 
years of age, but even in the latter group the 
rarity of atherosclerosis would seem to be 
significant. Kimura,* of Kyushu, Japan, 
found a low incidence of myocardial infarc- 
tion (acute and healed approximately 1%) 
among 10,000 autopsies. In order to satis- 
factorily compare this figure with our own 
data, we need to know at least (1) the per- 
centage of patients with acute myocardial 
infarction, (2) the age and sex distribution 
in the autopsy series, (3) the local customs 
regarding hospitalization of patients with 
acute myocardial infarction during the period 
covered by the autopsy series. Superficial 
comparison of the currently available figures 
suggests that the incidence of myocardial 
infarction in the Kyushu series is similar to 
that in the St. Louis series in the period 
1910-1930 and is much less than in the 
current period. 

In a series of 2967 autopsies (mostly 
adults) at the Massachusetts General Hos- 
pital, Boston,* performed between 1933 and 
1940, 105 cases of acute myocardial infarc- 
tion were found, an incidence of 3.5%. This 
is similar to the incidence of 3.4% for our 
series in the period 1930-1939. 

In a series of 30,265 autopsies (including 
persons of all ages except newborn infants ) 
performed at the University of Minnesota 
during the period 1910 to 1938, Clawson ™ 
found 1215 whose were attributed 
principally to coronary arteriosclerosis. This 
The incidence of 


deaths 


is an incidence of 4%. 


* Kimura, N.: Analysis of 10,000 Postmortem 
Examinations in Japan, read before the Second 
World Congress of Cardiology, Washington, D. C., 
Sept. 13, 1954. 
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acute myocardial infarction among adult 
at Barnes Hospital during this 
2.5%. The figures of incidences 
two series cannot be compared 


autopsies 
period is 
in these 
directly, since one includes all age groups 
and the other only adults and since one 
includes all patients whose deaths were at- 
tributed to coronary arteriosclerosis and the 
other only those who died from acute myo- 
cardial infarction. 

Increasing Incidence-—There was a 20- 
fold increase in the incidence of myocrdial 
infarction in the decade 1945 through 1954 
compared with the decade 1910 through 1919. 
The difference is also striking between the 
incidence of acute myocardial infarction in 
the entire first 30 years, 1910-1939 (83 in 
3368 adult autopsies), compared with the 
last 10 years, 1945-1954 (356 in 3472 adult 
autopsies ). 

A portion of this increase in incidence of 
acute myocardial infarction in the Barnes 
Hospital autopsy series may be due to the 
recent trend toward more frequent hos- 
pitalization of patients with suspected myo- 
cardial infarction. 

A portion may be explained by the in- 
creasing proportion of the population that 
survives to an older age. There was a slight 
rise in average age of the adults in the 
autopsy population during the period studied. 
However, when the entire autopsy popula- 
tion is divided into age groups for each of 
five periods from 1910 to 1954 and the 


percentage of patients with acute myocardial 


infarction determined for each division 
(Table 4) it is apparent that a rise in inci- 
dence has occurred in all age groups. 

It seems unlikely that errors in anatomical 
diagnoses account for a significant portion 
of the increase in incidence in this autopsy 
series. The possibility was. considered that 
some cases of acute myocardial infarction 
were misdiagnosed as acute myocarditis in 
the early years. However, less than half a 
dozen diagnoses of myocarditis were made, 
and reexamination of the microscopic sec- 
tions from these failed to substantiate a diag- 


nosis of acute myocardial infarction. 





MYOCARDIAL INFARCTION 

It is possible that the increase in incidence 
of acute myocardial infarction in the autopsy 
population reflects, at least in part, a real 
increase in the general population. Evidence 
derived from several other sources also indi- 
cates that there has been an increase in inci- 
dence of coronary arteriosclerosis and acute 
myocardial infarction in recent years in the 
United States. Charts based on data obtained 
from the Bureau of Vital Statistics indicate 
that the death rate from arteriosclerosis in- 
creased twofold from 1935 to 1947,' and this 
rate of increase is almost identical with the 
rate of increase in the Barnes Hospital 
autopsy series for the same period. The inci- 
dence of coronary occlusion and acute myo- 
cardial infarction as a cause of death among 
physicians in the United States has increased 
considerably in recent years, as determined 
by examinations of the causes of death listed 
in the obituary section of The Journal of the 
American Medical Association. The inci- 
dence of coronary occlusion and acute myo- 
cardial infarction among 1000 physicians 
listed consecutively in the obituary section of 
The Journal of the American Medical As- 
sociation in 1940 was 19.5%, and among a 
similar consecutive group in 1953 the inci- 
dence was 28.5%. These figures on physi- 
cians have the disadvantage of being derived 
from a single specialized group, but it seems 
likely the clinical diagnoses made on physi- 
cians would be more reliable than on .any 
other group in the general population. 


If there has been a real increase in the 
incidence of acute myocardial infarction, it 
may be due to changing factors in our mod- 
ern civilization. For example, the consump- 
tion of tobacco increased tremendously in 
the period 1910 to 1954. The consumption 
of cigarettes in the United States among 


persons 15 years of age and over in 1920 


was 620 per person, and the corresponding 
figure in 1953 was 3500 (456% increase) .® 
It seems reasonable to assume that the con- 
sumption of cigarettes by women during this 
period increased more than the consumption 
by men. The ratio of the incidence of men 
with acute myocardial infarction in the 
Barnes Hospital autopsy population to 


women with a similar diagnosis was 2: 1 
for the period 1910 through 1939. The corre- 
sponding ratio for the period 1940 through 
1954 was 1.1:1. No conclusions are war- 
ranted, but it is certainly interesting that 
the change in ratio between men and women 
with acute myocardial infarction in our 
autopsy period changed during a period in 
which the ratio of women who smoked to 
men who smoked very likely also changed. 
Using an entirely different approach, Ham- 
mond and Horn*® demonstrated a relation- 
ship between smoking habits and death rates 
from coronary arteriosclerosis in a follow-up 
study of 187,766 men. 

According to figures obtained from the 
National Dairy Council,’’ the consumption 
of dairy products per person in the United 
States has not changed markedly during the 
period 1910 to 1954 (748 Ib. total milk con- 
sumption per person in 1910 and 689 Ib. 
in 1953). Thus it seems unlikely that the 
consumption of dairy products is related to 
the apparent increase in the incidence of 
acute myocardial infarction. 

The total fat consumption in the American 
diet increased gradually from 31.8% of the 
total caloric intake in 1910 to 38.3% in 1940 
and 40.2% in 1950.° It has been suggested ® 
that this increase in the consumption of fat 
is associated with the apparent increase in 
incidence of arteriosclerosis. 

Of course numerous other factors in our 
modern civilization have also changed, and 
the mere fact that a factor has changed is 
obviously insufficient to incriminate it as 
a factor in the production of arteriosclerosis. 
Further evidence from numerous other 
sources (such as that derived from experi- 
mental animals) is required. 

Factor of Sex—Among the most remark- 
able data obtained from the Barnes Hospital 
series are those regarding the incidence of 
acute myocardial infarction in the two sexes. 
When the proportion of males to females 
in the entire autopsy series is taken into 
consideration, the incidence of acute myo- 
cardial infarction in the two sexes differs 
only slightly (6.5% for men and 5.3% for 
women, which is a ratio of 1.2:1). 
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The similarity of these figures contrasts 
sharply with the difference in the incidence 
in the two sexes reported in numerous other 
series ¢ based on clinical data (others have 
reported a preponderance of the disease in 
men, with the ratio of men to women varying 
from 3:1 to 7:1). Even in our own series 
(see Table 5) based on clinical diagnoses, 
the ratio of the incidence between the two 
sexes was 2.4 males to 1 female (hospital 
admissions exclusive of obstetrical patients 
were evenly divided). 

The only large autopsy series from which 
data on the incidence in the two sexes are 
available for comparison is based on the 
period 1910-1938. Among 30,265 autopsies 
performed at the University of Minnesota 
during this period (1910-1938), Clawson "' 
found the ratio of incidence between the two 
sexes was 2.5 males to 1 female (50 men 
died from coronary arteriosclerosis per 1000 
autopsies performed on males; the corre- 
sponding figure for women was 20). In the 
Barnes Hospital autopsy series for the period 
1910-1939 the ratio of incidence of acute 
myocardial infarction between the two sexes 
was approximately 2 males to 1 female 
(Fig. 2). This difference is highly significant 
(p=less than 0.01). However, since 1940 
the ratio has changed and approaches 1 male 
to 1 female (actually, 1.1 to 1, which is 
not a significant difference in this series, 
since p=0.3). Since most of the patients 
were from the period 1940-1954, the ratio 
of incidence between the two sexes for the 
entire period 1910-1954 was 1.2 males to 1 
female, which indicates only a slight dif- 
ference, although this difference between 
incidences is significant in this series 
(p=0.05). 

There seems little reason to doubt that 
prior to 1940 the ratio of incidence of coro- 


nary arteriosclerosis and acute myocardial 
infarction in the two sexes was actually at 


least 2 males to 1 female. Evidence from 
all sources, including our own autopsy series 
supports this conclusion. If this ratio has 


actually changed in the general population 


+ References 12 and 15-17. 
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since 1940 to 1:1, as it has in the Barnes 
Hospital autopsy series, it is of profound 
significance. More data from other sources, 
particularly from other autopsy series, are 
needed for final evaluation. 

Factor of Age in Males and Females.— 
The data derived from this series indicate 
that the incidence of acute myocardial in- 
farction in females is proportionately greater 
in the older age groups than in males. Similar 
observations have been reported by others.*® 
It is noteworthy that the incidence of acute 
myocardial infarction in women rose steadily 
with age but that it became stationary in 
males from 60 to 80 years of age, then de- 
creased after 80 (Fig. 3). These data are 
compatible with the hypothesis? that female 
hormones inhibit the development of arterio- 
sclerosis, since they decrease progressively 
with age. 

Racial Incidence —The number of Negroes 
in the Barnes Hospital autopsy series is so 
small that definitive conclusions are not 
warranted. However, the incidence of acute 
myocardial infarction was considerably lower 
(in almost all age groups, as shown in Figure 
4) in the 822 autopsied Negroes (2.9%) 
than in the 7361 white persons (6.4%), 
and this difference is statistically significant 
(p<0.01). A similar difference in racial inci- 
dence has been noted by others.t 

Economic Status. — The 
status of the patients does not appear to 
have been an important factor in the inci- 
dence of acute myocardial infarction in the 
Barnes Hospital autopsy series, since the 
incidence was similar in ward patients (par- 
tial payment or charity) and private patients. 
Results from other studies ‘* have suggested 
that the incidence is considerably greater in 


socioeconomic 


the higher economic groups. Also, results 
from our own studies at Barnes Hospital 
hased on clinical diagnoses (Table 5) have 
indicated that the incidence was considerably 
higher among private patients. The explana- 
tion for the discrepancies between the two 
types of data is not clear. Acute myocardial 
infarction may be fatal more frequently in 


t References 1, 14, and 15. 
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poorer persons, since it is possible that they 
seek medical care at a later stage than the 
well-to-do persons. 

Diabetes Mellitus. 
vey of the Barnes Hospital autopsy series 
support the concept § that diabetes mellitus 
is an important factor in the development 
of arteriosclerosis, particularly in women. 
Diabetes mellitus was more than four times 


~The results of the sur- 


as common among women with acute myo- 
cardial infarction as among women in the 
general autopsy population. Among men 
with acute myocardial infarction, diabetes 
mellitus was more than three times as com- 
mon as it was among men in the general 


autopsy population. 


SUMMARY 

Data pertaining to some epidemiological 
aspects of acute myocardial infarction (based 
on a study of 500 autopsied patients with 
acute myocardial infarction) were obtained 
from a survey of the autopsy and clinical 
records of Washington University and 
3arnes Hospital, covering the period 1910- 
1954, 

The data obtained and conclusions drawn 
can be summarized as follows: 

Geographical Aspects—The incidence of 
acute myocardial infarction has been estab- 
lished in a large autopsy series (500 among 
8183 adults) as a basis for comparison with 
other similar groups. The incidence is similar 
to that derived from a smaller series at the 
Massachusetts General Hospital, in Boston, 
and is considerably higher than that reported 
from the Orient and Africa. More data from 
these other parts of the world are needed 
before definitive conclusions can be drawn. 

Increasing Incidence-—The incidence of 
acute myocardial infarction has increased 
tremendously in all age in this 
autopsy series in the last 45 years. The inci- 
dence is 20 times greater in the decade 1945- 
1954 than in the decade 1910-1919. This 
increase is explained at least in part by the 
medical care and 


groups 


changing character of 
illustrates the necessity of taking into ac- 


a ema 
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count the local customs regarding medical 
care in analyzing data from other parts of 
the world. However, the increase may reflect 
in part an actual increase in the incidence 
of the disease in the population and may 
be related to some changing factors in our 
civilization. 

Factor of Sex.—The most remarkable ob- 
servation made is that the incidence of acute 
myocardial infarction in the two sexes differs 
only slightly when the proportion of males 
to females in the entire autopsy series is 
taken into (1.2 
female). Even more remarkable is the ob- 


consideration males to 1 
servation that a change in this ratio occurred 
about 1940. For the period 1910-1939 the 
corresponding ratio was 2: 1. For the period 
1940-1954 it was 1.1: 1. The fact that there 
were more patients with acute myocardial 
infarction in our autopsy series after 1939 
than prior to 1939 accounts for the 1.2: 1 
ratio for the entire period 1910-1954. 

Factor of Age—rThe data obtained from 
this series support previous observations in- 
dicating that the peak of incidence occurs 
later in females than in males. 

Racial Incidence.—The incidence is pro- 
portionately higher in white persons than in 
Negroes in this series. 
Status. — The 
status of the patients in this series does not 


Economic socioeconomic 
appear to have been an important factor. 

Diabetes Mellitus —Diabetes mellitus was 
much commoner among patients with acute 
myocardial infarction than it was in the gen- 
eral autopsy population. 
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The intrinsic form of bronchial asthma 
remains an enigma. For some it signifies 
asthma of unknown cause, preferably termed 
“idiopathic” ; to others it is largely a psycho- 
somatic problem, but for many it is still 
almost wholly equated with “bacterial” or 
“infective” asthma. At the heart of the last 
concept lies the question of the relationship 
of sinus infection to bronchial asthma, which 
persists as a matter of controversy. This 
report is offered in the hope of clarifying the 
issues involved in this problem. 

Four years ago a clinical research unit, 
including an allergist and a bacteriologist, 
was organized in the department of otolaryn- 
gology at the Mount Sinai Hospital, to inves- 
tigate the subject of focal infection * as it con- 
cerns the role of nasal and sinus disease. 
This group met one morning a week for three 
years. constituted the 
largest group of cases studied, and these 


comprise the case material of this report. 


3ronchial asthma 


In this study the attempt was made to em- 
ploy more precise and bacteriologically valid 
criteria to determine the presence or absence 
of infection, as previously described by Gold- 
man.* This method involves a correlation of 
the observations of cultures and spreads of 
secretion. Much of the confusion surrounding 
the role of the paranasal sinuses in “focal 


Submitted for publication Oct. 18, 1955. 
trom the Otolaryngological Service, Mount 
Sinai Hospital. 


* References 2 and 3. 


infection” and in “bacterial allergy” has de- 
rived from the failure to distinguish carefully 
between true infection of the sinuses, and 
sinus disease not due to infection. Too much 
reliance has been placed upon x-ray findings 
alone, so that all alterations of sinus mem- 
brane were considered indicative of sinus 
infection. There has been a frequent misin- 
terpretation placed upon the gross character 
of the return from diagnostic sinus lavage. 
The tendency has been to assume that large 
amounts of secretion, grossly mucoid, muco- 
purulent, or purulent in appearance, were 
inevitably evidence of infection. 

To establish the existence of true sinus 
infection it is essential to demonstrate the 
presence of actual or potential pathogens in 
the sinus secretions and to find indication of 
their active multiplication. It is by no means 
uncommon that sinus secretion is found to 
culture, 


only nonpathogens on 


alone would 


contain 
although its gross appearance 
Direct spreads of such 
large amounts of 


suggest infection. 
specimens often show 
mucus; many eosinophiles, 25% or more, 
and a paucity or absence of micro-organisms. 
Conversely, it is possible to find pathogens 
with many colonies on blood plates cultured 
from scant thin secretion or flakes. Sinus 
secretion of true infection shows many poly- 
morphonuclear celis on direct spread, but 
even more, and of much greater diagnostic 
significance, the presence of many micro- 
organisms. 

It may be helpful to define our use of the 
terms pathogenic, potentially pathogenic, and 
nonpathogenic micro-organisms. Diplococcus 
pneumoniae, hemolytic Streptococcus, Hem- 
ophilus influenzae and parainfluenzae, and 
Klebsiella pneumoniae are considered patho- 
genic even when isolated in small numbers 
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from nasal or sinus secretion. Micrococcus 
pyogenes var. aureus (Staphylococcus aure- 
us) Type A, viridans Streptococcus, non- 
hemolytic Streptococcus, Bacillus proteus, 
and Pseudomonas aeruginosa are potentially 
pathogenic and are considered pathogenic 
only when found persistently or in moderate 
to large numbers. Micrococcus pyogenes var. 
albus (Staphylococcus albus), Staphylococ- 
cus aureus B, diphtheroids, and Neisseria 
pharyngis are, as a rule, nonpathogenic. 
METHODS 


MATERIAL AND 


One hundred nine asthmatic patients were referred 
to the research clinic for study of foci of infection 
in the nose and sinuses. Most of these patients 
were referred because it was believed that infection 
in the upper respiratory tract was a causative factor 
in their asthma. The investigation included in most 
of the patients roentgen examination, diagnostic 
lavage of the maxillary antrums and sphenoid si- 
nuses, and cultural and microscopic examination of 
the nasal, sinus, and nasopharyngeal secretions by 
the method described by Goldman. 

Eighty-two of the cases referred to the clinic 
had a complete allergic and bacteriologic study and 
are included in this Fifty-eight patients 
showed no evidence of clinical sensitivity.+ Their 
skin tests were either completely negative or gave 
only a few slight positive reactions. They were 
therefore placed in the group termed “intrinsic 
asthma.” 

Twenty-four patients showed definite clinical sen- 
sitivity, and their skin tests showed marked positive 
They were placed in the group termed 


report. 


reactions. 
“extrinsic asthma.” 

An additional study was made in a group of 16 
patients with intrinsic asthma who showed thickened 
mucous membrane of the sinuses on x-ray examina- 
The membranes were removed at radical an- 
Cultural 


tion. 
trum operations or by trephine biopsy. 
and microscopic examinations were made of the 
sinus secretion preoperatively. The membranes were 
triturated and cultured on blood agar plates. They 
were sectioned and prepared both for histological 
study and for demonstration of bacteria. 

A group of 11 patients with intrinsic asthma were 
tested with subcutaneous provocative injections of 
vaccines for the elicitation of 
asthmatic responses. Forty-five tests were made 
with 12 vaccines. These were heat-killed suspen- 
sions in a concentration of 1,000,000,000 micro-or- 


ganisms per milliliter. 
TT 


autogenous sinus 


+ Sensitivity to acetylsalcylic acid, present in 
some instances, played no significant role in the 
continuing asthma. 
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A follow-up study of sinus surgery in 61 asth- 
matic patients is included. These patients had been 
selected for operation because of persistent sinus 
disease with abnormal membrane. In one group, 
of 30 cases, sphenoethmoidectomy and intranasal 
antrotomy were performed. In the second group, 
of 31 cases, these procedures were supplemented 
by radical antrum operations. 

The technique of obtaining suitable specimens for 
microscopy and culture has been described previ- 
ously by Goldman.t A sterile platinum loop was 
applied to nasal membrane in the sphenoethmoidal 
recess, the middle meatus, and over the turbinates. 
secretion aspirated with a sterile 


Copious was 


pipette. A platinum loop is superior to a cotton 
swab, as the latter may cause gagging, with re- 
sultant contamination from the nasopharynx. 

Nasopharynx cultures were obtained by means 
of a large curved platinum loop carefully passed 
through the mouth, avoiding contamination with 
oral mucous membrane. The bacterial flora of the 
nasopharynx, which has been aptly called “the reser- 
voir for infection,” is totally different from that of 
the nasal cavities. 

Secretion from the sinuses was obtained by irri- 
gation through the natural ostium and collected 
into a basin under surgically clean conditions. Suit- 
able specimens were then aspirated into a sterile 
pipette for culture and spreads. 

Cultures were made directly on blood agar plates, 
which afford ready identification and a gross quanti- 
tative estimate of the number of micro-organisms 
present. We do not rely on broth cultures, which 
in the absence of a quantitative factor may prove 
quite misleading. Spreads were stained for cellular 
elements and, even more important, for an estimate 
of the number of micro-organisms and their pre- 
liminary identification. 


OBSERVATIONS 


1. BACTERIOLOGY OF SINUS SECRETION IN ASTHMA 


3acteriologic studies were made on the 
antral secretions of 82 patients. The secre- 
tions were sterile in 12 instances and yielded 
nonpathogens in 21, potential pathogens in 
35, and pathogens in 14 (Table 1). 

Among the intrinsic group, of 58 patients, 
the antral secretion was sterile or showed 


nonpathogens in 19, yielded potential patho- 


gens in 26, and yielded pathogens in 13. 
Among the extrinsic group, of 24 cases, the 
antral secretion showed no micro-organisms 
or nonpathogens in 14, potential pathogens 
in 9, and a pathogen in 1. 


Le 
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SINUS DISEASE AND BRONCHIAL 

On the basis of the cultural and micro- 
scopic criteria we have established, 30 of the 
82 patients showed evidence of sinus infec- 
tion (Table 2). intrinsic 
cases, 25 had sinus infection and 33 were free 


Among the 58 


from infection. Among the 24 extrinsic cases, 
5 had sinus infection and 19 were free from 
infection. 

In summary, sinus infection was present 
in less than half of the intrinsic group and 
The 


absence of evidence of infection in the major- 


in about 20% of the extrinsic group. 


TasLe 1.—Bacteriology of Paranasal Sinuses 
in Bronchial Asthma 


Cases, No. 
| ote 
Poten- 
Non- tial 
patho- Patho- 


Sterile gens gens 


Intrinsic asthma f 26 
(58 cases) 

Extrinsic asthma 
(24 cases) 


Total (82 cases).... 


Taste 2.—Paranasal Sinus Infection in Bronchial 


Asthma 





Cases, No. 





Without 
Sinus 
Infection 


With 
Sinus 
Infection 


Intrinsic asthma (58 cases)....... 33 25 
Extrinsic asthma (24 cases) 19 5 


Total (82 cases) 52 30 
ity of intrinsic cases is noteworthy, because 
infection is frequently offered as the most 
probable causative factor in this form of bron- 
chial asthma. 


BACTERIOLOGIC OBSERVATIONS OF 


SINUSES IN ASTHMA 


2. Lonc-TERM 


Our study of these asthmatic patients over 
a three-year period permitted us to make 
long-term bacteriologic observations in a 
number of cases, in several of which there 
had been previous sinus surgery (Table 3). 
The following are illustrative : 

Cases 1 and 2 demonstrate that pathogens 
may be isolated from the sinuses for a brief 
period of time and then not be recovered for 


ASTHMA 


thereafter. 
suggest that such infections were transient in 


months These cases strongly 
character. 

Case 3 illustrates the multiplicity of patho- 
gens which may characterize the sinus flora 
In this patient, S. aureus A 
10-month 
Pneumococcus 


of asthmatics. 
was repeatedly present over a 
period. For a short time 
Type 10 was found in two cultures, two 
weeks apart, and H. parainfluenzae was iso- 
lated on another occasion. Then, on four 
successive observations, neither of these two 
pathogens could be demonstrated. 

In Case 4 three different pathogens were 
isolated at different times over a period of 
22 months. 

In Case 5 multiple infection of the sinuses 
A and Pneumococcus 
Type 25 was present for several months. 
Antibiotic therapy rid the sinuses of the 
Staphylococcus, but the Pneumococcus per- 


caused by S. aureus 


sisted. Hemolytic streptococci then appeared 
briefly, and for three months thereafter only 
nonpathogens could be found. 

Case 6 shows that a persistent sinus infec- 
tion can be caused by the same micro- 
organism over a period of two years, in this 
instance by S. aureus A. On two separate 
occasions, once for a period of several 
months, hemolytic Streptococcus was also 
cultured from the sinus secretion. 

The observations indicate the variety of 
micro-organisms that may inhabit the sinuses 
in a single case and that they often may be 
transient rather than permanent residents. 
This multiplicity suggests a lack of specificity 
in the relation of the micro-organisms iso- 
lated to the underlying membrane pathology 
and to the continuing asthma. Variations in 
the bacterial flora of the sinuses were unac- 
companied by any change in the asthmatic 
status. Such findings support the concept 
that pathogens isolated from the sinuses of 
asthmatics are often secondary invaders. 


3. CORRELATION OF SiNUS RADIOLOGY WITH 
BACTERIOLOGIC EvIDENCE OF INFECTION 
Seventy-one patients had both complete 
roentgen and_ bacteriologic examinations 
(Table 4). In 15 with abnormal 
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TABLE 3.—Long-Term Bacteriologic Observations of the Paranasal Sinuses in Bronchial Asthma 


Month of Observation 





5 6 7 8 9 10 «il 


q 
ae 0 o oO re) se o 
Pneumo. 10 


3 


om x ae x x es o 
Pneumo. 0; Viridans Str. 
Hemolytic Str. 

x x x 

Staph. 

aureus A 


x x 
Pneumo. H. 
para- 
influenzae 
r) o x x x x Sn x 
Pneumo. 8 


x = 
Staph. 
aureus A 10 


x - x x x o °o o oe x 
Viridans Pneumo. 25; 
Str. Staph. 
aureus A Antibioties 
x oe x ee oe oe x 
Staph. aureus A 
x x x 
Hemolytic Str. 


*x, pathogens or potential pathogens; o, nonpathogens. 


Tasie 4.—Radiologic and Bacteriologic Findings of 
Paranasal Sinuses in Bronchial Asthma 


Cases, No. 





Poten- 
Non- tial 
patho- Patho- 
gens gens 


Sinus 
X-Ray Findings Sterile 
Negative (29 cases). 3 14 
Positive (42 cases).. 6 20 


Total (71 cases) 9 34 


TABLE 5.—Radiologic Findings and Paranasal Sinus 
Infection in Bronchial Asthma 





Cases, No. 

With 
Sinus 

Infection 


Without 
Sinus 
Infection 

20 9 


Sinus X-Ray Findings 
Negative (29 cases) 
Positive (42 CaSeS)..........0000e++ 2 18 


27 


Total (71 cases) 44 


sinus membranes cultures of the sinus wash- 
ings were sterile or yielded nonpathogens. 
Equally important is the fact that in 18 cases 
without abnormal sinus membranes cultures 
of the sinus washings yielded potential or 
actual pathogens. When the cases were 
divided according to the presence or absence 
of infection of the sinuses, it was found 
that, of 42 cases with positive x-rays, 
18 showed sinus infection and 24, no infec- 
tion (Table 5). Of 29 cases with negative 
x-rays, 9 had sinus infection and 20 had no 
infection. 
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Pneumo. 25 


— — 


13 14 15 16 17 § 2 21 22 23 24 


Transient infection 


Transient infection 


Multiple infection 


x x ‘is x x x we x x ah ‘ 
Hemolytic Pneumo. 11 Hemolytie Str. 
Str. Multiple infection 


x x 0 Oo 


Hemolytic Str. 
Multiple infection 


» x me 
Persistent & 


x x 
Hemolytie Str. transient infection 


It therefore appears that thickened mem- 
brane of the sinuses may be observed on 
roentgenograms in bronchial asthma without 
evidence of sinus infection and, conversely, 
sinus infection may be present without thick- 
ened membranes. Our observations, how- 
ever, do indicate that sinus infection 
more frequent in cases with abnormal mem- 
brane findings. This combination of infection 
and thickened membrane seen more 
often in intrinsic asthma than in asthma with 
detectable allergic factors. We wish to point 
out that this does not necessarily imply a 


was 


was 


causal relationship. 


4. BAcTERIOLOGy AND Micro-PATHOLOGY OF 
Sinus MEMBRANES 

These observations are offered tentatively, 
for, as they concern a small group of cases, 
they serve chiefly to raise questions rather 
than to provide answers. The first group, of 
were patients with intrinsic 
asthma from whom antral membrane was 
obtained at operation (Table 6). Cultures 
of membrane yielded no growth in two cases. 
Preoperative irrigation was sterile in one 
but grew out P. aeruginosa in the other. 
Case 3 yielded only S. albus B both from 
Membrane and 


eight cases, 


membrane and irrigation. 
irrigation showed a few colonies of S. albus 
A in Case 4. In Case 5 the membrane 
yielded only a few colonies of S. albus A, 
but preoperative irrigation showed both P. 
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TABLE 6.—Bacteriology and Micropathology of Paranasal Sinus Membrane in Bronchial 
Asthma: 1. Antral Membrane Removed at Operation 


Bacteriology 


Preoperative 
No growth 


Pseudomonas 
aeruginosa, 
many colonies 
Staphylococcus 
albus B, few 


Staphylococcus 
albus A, few 
Pneumococcus, 
Type 19, mod- 
erate colonies; 
hemolytic 
Streptococcus, 
few 

M. catarrhalis; 
diphtheroids 


Viridans Strepto- 
coccus; Staphylo- 
coccus aureus A, 
moderate number 
of colonies 
Pneumococcus, 
Type 19, 

many colonies 


Type 


19 and hemolytic streptococci. Case 6, 
showing only nonpathogens on irrigation, 


Membrane 
No growth 


No growth 


Staphylococcus 
albus B, few 
colonies 
Staphylococcus 
albus A, few 
Staphylococcus 
albus A, few 


Viridans Strepto- 
eoecus, moder- 

ate number of 
colonies 
Nonhemolytice 
Streptococcus, 
moderate numbers 


Pneumococcus, 
Type 19, many 


many 


Pathology 





Micro-Organisms 
None 


None 
None 


None 


Superficial 
necrosis with 
cocci; few cocci 
beneath basement 
membrane 


None 


None 


Few cocci be- 
neath basement 
membrane 


colonies of Pneumococcus Type 19 


Histopathology 


Infiltration with 
many eosino- 
philes; edema 
Same as Case 1 


Same as Case 1 


Same as Case 1 


Same as Case 1 


Same as Case l 


Same as Case 1 


Same as Case 1] 


from both irrigation and membrane. 


Microscopic examination of all eight mem- 
branes showed characteristic allergic changes 
such as infiltration with many eosinophiles, 
marked edema of the stroma, and thickening 
of basement membrane. In two only were 
micro-organisms seen in sections. In Case 5 


yielded moderate numbers of viridans strep- 
tococci from membrane. In Case 7 irrigation 
had yielded both viridans Streptococcus and 
S. aureus A in moderate numbers and non- 
hemolytic streptococci grew out in moderate 
numbers from the membrane. Case 8 showed 


Tas_e 7.—Bacteriology and Micropathology of Paranasal Sinus Membrane in Bronchial 
Asthma: 2. Trephine Biopsy of Antral Membrane 


Bacteriology 


Pretrephine 
No growth 


No growth 
B. proteus, 
many colonies 


Aerobacter 
aerogenes, 
few colonies 
Sterile 


B. proteus, 
many 

Viridans Strepto- 
coccus, moder- 
ate numbers 

K. pneumoniae, 
many 


Membrane 
No growth 


No growth 
Stephylococcus 
albus B, moder- 
ate colonies 
Aerobacter 
aerogenes, 

few colonies 
Staphylococcus 
aureus A, many 


B. proteus, many 


Staphylococcus 
aureus A, many 


Hemolytic Strepto 
coccus, moderate; 
Staphylococcus 
aureus A, moder- 
ate numbers 


Pathology 





Micro-Organisms 
None 


None 
None 


None 
None 


None 


None 


Occasional micro- 
organisms in sur- 
face exudate; 
very few within 
tissue 





Histopathology 


Infiltration with 
many eosinophiles; 
edema 

Same as Case 9 
Same as Case 9 


Same as Case 9 


Nonspecific acute 
and chronic in- 
flammation 


Same as Case 13 


Same as Case 13 


Same as Case 13 





M. 


Gram-positive cocci were localized in an area 
of superficial necrosis, with a few micro- 
organisms scattered just beneath the base- 
ment membrane. In Case 8 there were also 
a few scattered cocci beneath the basement 
membrane. 

The second group of eight cases were 
patients with intrinsic asthma from whom 
antral membrane was obtained by trephine 
through the inferior meatus (Table 7). In 
two cases cultures of membrane biopsy were 
sterile, as were pretrephine irrigations. In 
two others nonpathogens only were obtained, 
although in one of these pretrephine irriga- 
tion yielded many colonies of B. proteus. 
Micropathology of all four of these specimens 
again showed a typical allergic reaction, and 
in none were micro-organisms seen on sec- 
tion. 


ARCHIVES OF INTERNAL MEDICINE 
brane. Case 8 grew K. pneumoniae from irri- 
gations and hemolytic streptococci and S. 
from the 


membrane. One of these membranes showed 


aureus A in moderate numbers 
occasional micro-organisms in surface exu- 
date and very few within tissue. 

Seven of the membranes with the histo- 
pathologic changes characteristic of allergy 
either were sterile or yielded only nonpatho- 
gens. In none of these were micro-organisms 
seen on sections. In two allergic membranes 
micro-organisms were seen situated super- 
ficially and in small numbers. Four mem- 
branes did not show an allergic reaction but 
showed the common nonspecific alterations 
associated with reaction to infection, and 
from these pathogens or potential pathogens 


in appreciable numbers were recovered. 


TABLE 8.—Provocative Tests with Autogenous Sinus Vaccines in Bronchial Asthma 





Diluted Vaccine* 
Micro-Organisms 0.1 Mi. 


Pneumococcus, Neg. 


Type 25 (mem- 
brane) 
K. pneumoniae 


Hemolytic Strep. 
(membrane) 


Staphylococcus 
aureus A 


Staphylococcus 
aureus A 


Staphylococcus 
aureus A 


Staphylococcus 
aureus A 


* 100,000,000 organisms per milliliter. 
t 1,000,000,000 organisms per milliliter. 


The four remaining biopsy specimens did 
not show an allergic tissue reaction. They 
showed acute and chronic nonspecific inflam- 
mation characterized by infiltration with 
neutrophiles, lymphocytes, and plasma cells 
in a denser stroma. Case 13 yielded many 
colonies of S. aureus A, although irrigations 
had been sterile. In Case 14 both membrane 
and irrigation showed B. proteus in many 
colonies. Case 15 yielded moderate numbers 
of viridans Streptococcus on irrigation and 
many colonies of S. aureus A from mem- 
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~<a,” 
0.5 Mi. 


Asthma Responses 
Pini sc iets 
Full-Strength Vaccinet 


0.3 Ml. 


05M. 
Neg. 


jaan 
0.1 MI 1.0 M1. 


Neg. 


Neg Neg. 


AsTHMA RESPONSES TO PROVOCATIVE INJECTIONS 
oF AUTOGENOUS SINUS VACCINES 

The symptomatic asthma response to the 
injection of an autogenous sinus vaccine has 
been offered as evidence of the specific etio- 
logic relationship of sinus micro-organisms 
to bronchial asthma. In this study 11 patients 
with intrinsic asthma were given 45 trial 
subcutaneous injections of 12 autogenous 
vaccines. The micro-organisms were ob- 
tained chiefly from cultures of sinus irriga- 
tions and in two instances from sinus mem- 





SINUS DISEASE AND BRONCHIAL 


ASTHMA 


TABLE 9.—Provocative Tests with Autogenous Sinus Vaccines in Bronchial Asthma 


Diluted Vaccine* 


Micro-Organisms 0.1 Mi. 


Pneumococcus, Neg. 


Type 15 
Staphylococcus 
aureus A 
Staphylococcus 
aureus A 
Pneumococcus, 
Type l 
Pneumococcus, 
Type 23 


* 100,000,000 organisms per milliliter. 
t 1,000,000,000 organisms per milliliter. 


brane. Initial injections were usually of 
vaccine diluted 1: 10, but in all cases rapidly 
increased doses of full-strength vaccine, 
1 000,000,000 micro-organisms per milliliter, 
were administered (Tables 8 and 9). 

In five cases no asthma responses were 
elicited after 16 trial injections. Four patients 
reacted with asthma once after injection but 
gave negative responses on two to four addi- 
tional test doses each. In Cases 2, 4, and 5, 
one gave three positive asthma responses and 
two gave two positive reactions. Each of 
these patients also gave negative responses 
on two to four other trials, even when larger 
doses of vaccine were given. In all, there 
were 11 positive responses among 45 trial 
injections. 

This small series of observations suggests 
that single positive asthma responses after 
injections of vaccines must be interpreted 
with caution. If the symptomatic asthma 
reaction cannot be consistently reproduced, it 
appears doubtful that it should be interpreted 
as a specific response to the vaccine, indica- 
tive of bacterial allergy. 


0.5 Ml. 


Asthma Responses 
Full-Strength Vaccinet 

1.0 Ml. 

Neg. 


0.1 MI. 0.3 MI 0.5 M1. 


Neg. 


Pos. 


Neg. 


6. Fottow-Up Stupy oF Stnus SURGERY 


IN ASTHMA 


Sixty-one cases of asthma, presumed to be 
associated with infectious sinus disease, had 
follow-up observations from 1 to 14 years 
after sinus surgery. These cases were divided 
The first, a group of 31 
radical 


into two groups. 


cases, had sphenoethmoidal and 
antral surgery, including Caldwell-Luc or 
crestectomy procedures (Table 10). The 
second group, of 30 cases, had sphenoeth- 
moidal surgery with simple intranasal antrot- 
omies instead of radical antrum procedures 
(Table 11). 

The results in the first group were as fol- 
lows: Six were found to have had a dis- 
tinctly more favorable course after operation. 
Of these, two experienced prolonged arrest 
or “cure” of the asthma. Twenty-five were 
unimproved or worse. 

The postoperative rhinologic status was 
evaluated in 28 of the 31 cases. Polypoid 
regrowth was present in 12 cases, and gross 
sinus infection, in 7. Nine cases manifested 
no evidence of recurrent polypoid disease or 


infection. Thus the final rhinologic result 


TABLE 10.—Follow-Up Study of Sinus Surgery in Bronchial Asthma: 


Unimproved 
or Worse 
11 


Cases, 
No. 
13 
9 


Follow-Up, Yr 


5 
4 


| eee 31 


1. Radical Antrum Operation 


Prolonged 
Improvement 


Rhinologie Status 


Polypoid 
Regrowth 


(‘‘Cure’’) Rein fection 





A. M. 


was unsatisfactory in the majority of our 
cases, despite repeated surgical procedures 
and careful postoperative care. 

Of interest, too, was the often paradoxical 
relationship between the rhinologic status 
and the effect upon the asthma following 
radical sinus surgery. Three of the six cases 
with clinical improvement of the asthma, 
including both cases of “cure,” showed evi- 
dence of return of polypoid disease. On the 
other hand, among the nine cases with good 
postoperative rhinologic results only one was 
observed to have experienced any significant 
improvement of the asthma following the 
operative procedures. 

The results in the second follow-up group, 
without radical antrum surgery, were as fol- 


A. ARCHIVES OF INTERNAL MEDICINE 
course was observed in a minority of the 


cases in both groups following operation. 


COMMENT 


Our findings in this study emphasize the 
need for more precise criteria in the diagnosis 
of sinus disease as a focus of infection. Par- 
ticularly in vasomotor or allergic patients, 
the careful differentiation between infected 
and membrane and vasomotor 
secretion and membrane is of vital impor- 


secretion 


tance if proper therapy is to be employed. 

For over 20 years the relationship of sinus 
infection to the underlying pathologic altera- 
tions of the mucous membrane and to the 
accompanying asthma has been a matter of 
controversy. On the one hand there has been 


TABLE 11.—Follow-Up Study of Sinus Surgery in Bronchial Asthma: 








Asthma 


2. No Radical Antrum Operation 


Rhinologie Status 





Cases, Unimproved 
No. or Worse 
4 3 0 
12 
6 
g 


30 


Follow-Up, Yr. 


lows: Thirteen patients had a more favorable 
course after operation. Of these, four experi- 
enced a prolonged remission or “cure” of 
the asthma. Seventeen were unimproved or 
worse. 

The postoperative rhinologic status was 
Polypoid 
regrowth was present in eight cases and 
gross sinus infection in three. Sixteen cases 


evaluated in 27 of the 30 cases. 


manifested no evidence of recurrent ethmoi- 
dal polypoid disease or infection. 
Comparison of the results of the two fol- 
low-up groups shows a greater frequency of 
improvement in the asthma in patients who 
did not have radical antral surgery. While 
it is probable that the severity of the asthma 
may not have been the same in the two 
groups of cases, the data do illustrate that 
improvement of asthma and even apparent 
“cure” may occur without complete removal 
A favorable 


of presumed bacterial foci. 
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Prolonged 
Improvement 


ee 
Remission Polypoid 
(“Cure”) Regrowth 
0 4 
3 5 
8 
4 


16 


Reinfection Clear 


the point of view that the sinus infection is 
the sole primary cause for the membrane 
changes and asthma, mediated through a 
mechanism of bacterial allergy. The ede- 
matous, eosinophile-infiltrated sinus mem- 
brane with micro-organisms described as 
uniformly present deep in the tissues is con- 
sidered objective proof of bacterial allergy. 
Opposed to this has been the viewpoint that 
sinus infection is most often secondary and 
superimposed upon an already abnormal 
allergic or vasomotor membrane. Those who 
hold this opinion have not regarded infection 
as a frequent cause either of the membrane 
pathology or of the accompanying asthma, 
although the infection may affect the course 
of both.|| 

We have submitted the following observa- 
tions, which we believe support the latter 


§ References 4-6. 
|| References 7 and 8. 
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concept: (1) the absence of demonstrable 
infection as judged by our criteria in many 
cases with sinus membrane alterations; (2) 
the lack of consistent correlation between 
roentgen and bacteriologic findings of the 
sinuses; (3) no proof of sinus infection in 


(4) the 


long-term bacteriologic data which indicate 


many cases of intrinsic “asthma; 
the occurrence of transient and multiple in- 
fections of the sinuses in asthma, thus sug- 
the 
infection; (5) the preponderance of nega- 


gesting probability of superimposed 


tive asthma responses to multiple provoca- 
tive injection of autogenous sinus vaccines, 
and (6) the finding that sinus membranes 
show typical allergic pathologic altera- 
the significant 
micro-organisms on culture or in sections. 


may 
tions despite absence of 

Extensive membrane disease affecting all 
sinuses was commoner in the intrinsic than 
in the extrinsic asthma group, as has been 
previously reported by Weille.” This may 
account for the greater frequency of infection 
in the intrinsic cases, as emphasized by 
proponents of the bacterial allergy theory. 
Severe asthmatic reactions may follow upon 
injections of tuberculin.1° Such reactions 
after injections of upper respiratory vaccines 
may likewise be nonspecific in character. 

At this point we should like to indicate 
our acceptance of the general bacterial allergy 
hypothesis as illustrated by the initiation of 
a systemic disease by an upper respiratory 
infection. The classical example of this is 
probably the relationship of acute hemolytic 
streptococcal infection of the pharynx to 
rheumatic fever. In the course of this study, 
for instance, we have seen paranasal sinus 
infections precipitate the development of 
erythema nodosum and periarteritis nodosa. 
In children, particularly, the sequence of 
asthma following acute upper respiratory 
infections is common, although the precise 
mechanism remains obscure. However, in 
such instances, as in the cases of our own 
series with multiple sinus pathogens, one 
must envision so broad a spectrum of bac- 
terial and/or viral reactivity as to raise the 
question whether such a reaction could be 
one of specific allergy. 


ASTHMA 


There is a difference of opinion concerning 
the effectiveness of radical sinus surgery in 
bronchial asthma.f{ In our small series, 
improvement of asthma was twice as fre- 
quent when surgery did not include removal 
of antral membrane. The severity of asthma 
in the two patient groups may not have been 
comparable, and so no conclusion is offered 
as regards the superiority of one type of 
surgery over the other. However, the results 
are of interest in that improvement of asthma, 
even apparent arrest of the disease, occurred 
without eradication of the presumed focus 
of bacterial allergy. 

The data gathered, we believe, also add 
support to the view that the therapeutic 
approach to sinus disease in asthma should 
be conservative. The treatment 
should be determined by the local findings 
rather than by the concept of bacterial 
allergy. The use of sinus irrigations in con- 
junction with antibiotic therapy, systemically 
and locally, is the initial treatment of choice. 
When postnasal discharge, even of non- 
aggravates cough or 


extent of 


infected secretion, 
asthma, or noninfected polypoid sinus dis- 
ease causes obstruction, conservative surgery 
may be required. Only when there is evidence 


of persistent infection associated either with 


local symptoms or with intractable asthma 
do we feel justified in contemplating the use 
of radical sinus surgery. 


SUMMARY AND CONCLUSIONS 


Eighty-two patients with bronchial asthma 
had complete sinus investigations to deter- 
mine the role of infection in their 
disease. The study included allergic, rhi- 
nologic, and sinus x-ray examinations to- 


sinus 


gether with microscopic and_bacteriologic 
studies of nasal and sinus secretions. Precise 
criteria of infection were emphasized. 

Among 58 cases of intrinsic asthma, 25 
had sinus infection and 33 were free from 
infection. Among 24 extrinsic cases 5 had 
sinus infection and 19 were free from infec- 
tion. Although sinus infection was more 
frequent in the intrinsic group, it was present 
ountindtiniiiniane 


10-13. 


{ References 
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in less than half of such cases in which 
infection is usually considered as a causative 
factor. 

Bacteriologic observations of sinus secre- 
tion made repeatedly, in some cases over 
many months, revealed the occurrence of 
transient and multiple infections. These find- 
ings suggest that the micro-organisms iso- 
lated cause infection on a previously ab- 
normal membrane as a result of vasomotor 
or allergic influences rather than act as 
etiologic agents responsible for the alterations 
in the sinus membrane. 

In the correlation of sinus roentgenograms 
with bacteriologic findings, of 42 cases with 
positive x-rays 24 showed sinus infection 
while 18 were free from infection. Of 29 
cases with negative x-rays, 9 showed sinus 
infection while 20 were free from infection. 
Although sinus infection was more frequently 
associated with abnormal sinus membrane, 
such membrane disease may occur without 
infection and infection may occur without 
membrane disease in asthmatic patients. 

Bacteriologic and micropathologic study 
of antral membrane was done in 16 cases 
of intrinsic asthma. mem- 
branes showed an allergic reaction 
many eosinophiles, edema, and thickening 
of basement membrane, although cultures 
yielded no growth or only nonpathogens. 
None of these showed micro-organisms on 


In seven cases 


with 


tissue sections. Four membranes with the 
same pathology had small to moderate num- 
bers of potential pathogens in cultures. On 
tissue sections micro-organisms were seen 
localized near the surface in one membrane. 
Pathogens were obtained from single 
allergic membrane, and 


organisms were seen beneath the basement 


a 


a few  micro- 


membrane. Four membranes showed non- 
specific acute and chronic inflammation and 
yielded pathogens. In one of these mem- 
branes micro-organisms were visible on 


section but were located superficially. 
Bacteriologic and micropathologic study 
of antral membranes indicates that hyper- 
plastic allergic tissue alterations may occur 
in the absence of infection. Sinus infection 
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when present appears to be located chiefly 


near the surface of the membrane. 

Multiple subcutaneous provocative injec- 
tions of 12 autogenous sinus vaccines were 
administered to 11 patients with intrinsic 
asthma. There were 11 positive and 34 
negative asthma responses among 45 trial 
injections. asthmatic re- 
actions to vaccines should not be interpreted 


Single positive 
as signifying specific bacterial allergy. 

A follow-up study of 1 to 14 years after 
sinus surgery in 61 asthmatics deals with 
two groups of cases, with and without radical 
antrum operation. Definite improvement in 
asthma occurred twice as often in the group 
without removal of antral membrane, al- 
though only a minority of patients were 
benefited in either group. Arrest of asthma 
may occur even though antral membrane is 
not removed. Significant improvement of 
asthma after radical sinus surgery may occur 
despite the regrowth of polypoid tissue, and, 
paradoxically, there may be no improvement 
of asthma despite an excellent postoperative 
rhinologic status. 

The findings offered in this study appear 
to warrant the conclusion that sinus infec- 
tion, as a rule, is not a primary cause of 
asthma but rather a complication super- 
imposed on altered sinus membrane. 

The. management of sinus disease should 
include at first conservative measures and 
later such surgery as dictated by local naso- 
sinal abnormalities and by persistent infec- 
tion. The decision to employ radical sinus 
procedures should be determined by these 
factors rather than by the concept of bac- 
terial allergy alone. 
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Optimal Effective . of Anticholinergic 
Drug in eplic Ulcer Therapy 


DAVID C. H. SUN, M.0., D.Sc. (Med.) 
and 
HARRY SHAY, M.D., Philadelphia 


INLULULUNULLN UA 

In our previous study’ on the effect of 
different doses of an anticholinergic drug 
in the same patient, we found that suppres- 
sion of gastric acidity to pH 4.5 or higher 


did not occur at any dose without accom- 
panying dryness of the mouth but that the 
dose producing dryness of the mouth did not 


necessarily bring about such pH values of 
acidity. However, if the dose of these drugs 
was increased to one increment below that 
which produced uncomfortable symptoms of 
parasympathetic inhibition, such as blurring 
of vision, palpitation, dizziness, headache, 
flushing of the 
excessive dryness of the mouth and throat, 
suppression of acidity to pH 4.5 or higher 
occurred consistently with the effective drugs. 
This dose we termed the optimal effective 
dose (O. E. D.). 


The present study was undertaken to in- 


weakness, face, and/or 


vestigate the value of the optimal effective 
dose of anticholinergic drugs and to appraise 
its usefulness in the treatment of peptic ulcer. 
Studies were carried out to determine the 
effect of a single O. E. 
(Elorine) methylsulfate (1-cyclohexyl-l- 
phenyl-3-pyrrolidino-l-propanol methylsul- 
fate), mepiperphenidol (Darstine) bromide, 
propantheline (Pro-Banthine) bromide, and 


D. of tricyclamol 
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belladonna tincture on basal gastric secretion. 
Basal secretion was also studied the day after 
oral intake of the O. E. D. of 
Elorine sulfate. 


continued 


In order to appraise the possible usefulness 
of the O. E. 
in the treatment of peptic ulcer, comparative 


D. of an anticholinergic drug 


studies were done on the pH of the gastric 
contents hourly, day and night. The effect 
of a single “recommended” dose or O. E. D. 
of tricyclamol methylsulfate on gastric secre- 
tion induced by emotional stress and by in- 
sulin hypoglycemia was also investigated. 


METHOD OF STUDY 


In this study the O. E. D. was determined as fol- 
lows: on the first day, the “recommended” (com- 
mercial) dose of the drug was administered three 
times daily, before each meal, and at bedtime, then 
increased by one increment daily until any of the 
uncomfortable symptoms of parasympathetic in- 
hibition noted above occurred. Then the dose of drug 
was decreased by one increment daily till uncom- 
fortable symptoms disappeared. This dose consti- 
tuted the O. 


dosage increments were used: 


E. D. for the patient. The following 
tricyclamol methyl- 
sulfate, 50 mg.; mepiperphenidol bromide, 50 mg.; 
propantheline bromide, 15 mg., and belladonna tinc- 
ture, 2 drops (0.12 cc.). 

The investigations were divided into four cate 
gories : 

1. The effect of a single O. E. D. of tricyclamol 
methylsulfate, mepiperphenidol bromide, propanthe 
line bromide, and belladonna tincture upon basal 
gastric secretion was determined in 46 experiments, 
performed in 22 patients with chronic duodenal ulcer 
secreting acid gastric juice continuously. The drug 
was given intraduodenally, and details of the tech- 
nique employed have been described previously.! 

2. The effect of continued oral administration of 
the O. E. D. of tricyclamol methylsulfate upon basal 
gastric secretion was investigated in seven patients 
with chronic duodenal ulcer. One hour’s basal gas- 
tric secretion was collected during a control period 
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On the day following, a 14-day period of continued 
oral administration, four times a day, of the O. E. 
D. of tricyclamol methylsulfate was begun, follow- 
ing which another one hour’s basal secretion was 
collected. Five of the seven patients received in 
addition an O. E. 
of the test. 


basal gastric secretion was collected a week later, 


D. at 3:30 a. m. on the morning 


A second control period of one hour’s 


during which interval no drug had been adminis- 
tered. 

3. Comparative studies were done on the pH of 
the gastric contents hourly throughout the day and 
night with milk and cream mixture alone and suc- 
cessively in addition with the “recommended” dose 
or the O. E. D. of tricyclamol methylsulfate or a 
mixture of aluminum hydroxide and magnesium tri- 
silicate (AMT), singly or in combination, in eight 
patients with chronic duodenal ulcer. Similar studies 
were done with mepiperphenidol bromide. All pa- 
tients were hospitalized. After a 14-hour fasting 
period, a 14 F. Levin tube was introduced under 
fluoroscopic observation through the nose into the 
stomach so that the tip of the tube rested in the gas- 
tric antrum. Aliquots of 5 cc. of the gastric contents 
were taken at hourly intervals throughout the day 
and night. The specimens were drawn before each 
feeding and filtered, and the pH was determined 
with a Beckman pH meter. In each patient the 
following schedules were employed on different 
days: 

Schedule A: Miik and cream mixture (7 oz. 
{210 cc.] of milk, 1 0z. [30 cc.] of light cream, and 
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1 tablespoonful [15 cc.] of skim milk powder), given 
orally, every hour on the hour, from 8:00 a. m. to 
11:00 p. m. 


Schedule B: Schedule A plus the “recommended” 
dose (50 mg.) of tricyclamol methylsulfate orally, 
at 8:00 a. m., 1:00 p. m., 6:00 p. m., 11:00 p. m., and 


- 


3:30 a. m. 


: Schedule A plus the O. E. D. of tri- 
cyclamol methylsulfate orally, given at the same 


Schedule C 


time intervals as in Schedule B. 

Schedule D: Schedule A plus 15 cc. of AMT, 
given orally, every two hours, from 8:00 a. m. to 
12 midnight. 

Schedule E: Schedule D plus the O. E. D. of tri- 
cyclamol methylsulfate given at the same time inter- 
vals as described under Schedule B. 

Schedule F: the same as Schedule C, except that 
the 3:30 a. m. O. E. D. of tricyclamol methylsulfate 
was omitted. 

4. Studies were done on the effect of a single 
“recommended” dose (50 mg.) and the O. E. D. 
of tricyclamol methylsulfate on gastric secretion in- 
duced by emotional stress and by insulin hypo- 
glycemia. Detailed techniques of these studies will 
be presented elsewhere, and only preliminary find- 
ings will be discussed here. 

We selected the duration of suppression of gastric 
acidity to pH 4.5 or higher as the main criterion 
for judging significant antisecretory potency, since 
the intent in reducing acidity in the ulcer patient 
actually is to reduce peptic activity. At pH 4.5, 
peptic activity is almost zero.” 


TaBe 1.—Mean Volume, Free Acid Output, Total Acid Output, and Pepsin Output for Control and After 
Intraduodenal Administration of a Single O. E. D. of the Anticholinergic Drug 


Drug 
Mean volume, ml 
Isotonie sodium chloride solution 
Mepiperphenidol bromide 


Tricyclamol methylsulfate................eceeceeeeeeeees 


Propantheline bromide 
Belladonna tincture 


Mean free acid output, mEq. 
Isotonie sodium chloride solution 
Mepiperphenidol bromide 
Tricyclamol methylsulfate 
Propantheline bromide 
Belladonna tincture 


Mean total acid output, mEq. 
Isotoniec sodium chloride solution 
Mepiperphenidol bromide 
Tricyclamol methylsulfate 
Propantheline bromide 
Belladonna tincture 


Mean pepsin output, Mett units 
Isotonie sodium chloride solution 
Mepiperphenidol bromide 
Tricyelamol methylsulfate 
Propantheline bromide 
Belladunna tincture 


Time Lapse After 

Administration 

of Drug, Hr. 
Cases, - - oN 

No 1 2 3 
85.1 
29.8 
10.9 
16.4 
53.8 


22 90.6 86.8 
13 92. 36.5 27.5 
16 35.8 16.9 
12 25.7 16.4 


5 49.5 40.0 


4.17 
0.15 
0.05 
0.11 
1.85 


18866 
19385 
15514 
19813 

8656 
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Side-effects were evaluated in patients on pro- 
longed administration of the drug. The clinical 
safety of these drugs was investigated by frequent 
complete blood cell counts, differential blood smears, 
and urine analysis. Blood urea nitrogen determina- 
tion, renal phenolsulfonphthalein-excretion test, and 
hepatic function tests were done at intervals. 


RESULTS 

EFFECT OF A SINGLE OPTIMAL EFFECTIVE DosE 

(QsE. BR) 

Analysis of the data in Table 1 shows 
that the intraduodenal administration of a 
single O. E. D. of tricyclamol methylsufate, 
mepiperphenidol bromide, or propantheline 
bromide produced a pronounced and signifi- 
cant decrease in volume and in free and total 
acid output, as well as in output of pepsin, 
of the gastric juice. The inhibitory effect 
continued for more than four hours. Bella- 
donna tincture had relatively moderate ac- 
tivity over the four-hour period. 

Table 2 shows the optimal effective dose, 
dose per kilogram body weight, and duration 
of suppression of gastric acidity to pH 4.5 
or higher after the intraduodenal administra- 
tion of a single O. E. D. of drug. In five 
patients, all the drugs were studied on dif- 
ferent days; in others, only one, two, or 
three drugs were evaluated in the same per- 
son. Tricyclamol methylsulfate was effective, 
in that it produced suppression of gastric 
acidity to pH 4.5 or higher in all 16 patients 
examined. The duration of this suppression 
continued for 30 minutes to more than 270 
minutes, and in 9 of the 16 suppression 
lasted longer than 3 hours. Significantly, 
the O. E. D. for tricyclamol methylsulfate 
varied from 150 mg. in one patient to 500 mg. 
in another ; and, calculated in terms of milli- 
grams per kilogram body weight, repre- 
sented 1.50 to 9.01 mg./kg. 
Similarly, mepiperphenidol bromide was ef- 


doses from 
fective in all of 13 subjects, and the O. E. D. 
50 to 400 mg., or 1.04 to 
5.45 mg./kg. body weight. Propantheline 
bromide was effective in 11 of the 12 pa- 
tients tested, and the O. E. D. varied from 
30 to 120 mg., or 0.53 to 2.18 mg./kg. body 
weight. A person requiring a higher dose 
of one effective drug need not necessarily 


ranged from 
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require the same relatively high dose of 
another. Belladonna tincture, on the other 
hand, was effective in only two of five pa- 
tients, and the O. E. D. ranged from 22 to 
35 drops (0.66 to 2.1 cc.). The three patients 
whose gastric contents failed to show any 
period of pH 4.5 or higher after belladonna 
tincture did respond to tricyclamol methyl- 
sulfate, mepiperphenidol bromide, and pro- 
pantheline bromide. 


3ASAL GASTRIC SECRETION FOLLOWING CONTINUED 
OrAL ADMINISTRATION 
OF TRICYCLAMOL METHYLSULFATE 
Figure 1 presents the volume, total acid 
output, and duration of pH 4.5 or higher 
ONE-HOUR BASAL GASTRIC SECRETION, 


CONTROL PERIOD, AND DAY FOLLOWING 
CONTINUED ORAL ADMINISTRATION OF ELORINE © 
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Fig. 1.—One-hour basal gastric secretion, control 
period, and day following continued oral adminis 
tration of tricyclamol (Elorine) methylsulfate. 


of the gastric juice for each control period 
and for the day following continued oral 
administration of O. E. D. of tricyclamol 
methylsulfate. A reduction in volume and in 
free and total acid output of the basal gastric 
secretion occurred the day after administra- 
tion of the drug. The mean hourly volume 
was 57.7% of that of the control period; 
the mean hourly free acid output, 28.1%, 
and the mean hourly total acid output, 21.9%. 
In two of the seven patients the suppression 
of gastric acidity produced a pH 4.5 or 
higher. In the other five, who received an 
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Fig. 2—Hourly pH of the gastric contents, day 
and night, in patient J. M., after milk mixture alone 
(Schedule A) and plus O. E. D. of tricyclamol 
methylsulfate (Schedule F). 


additional O. E. D. of tricyclamol methyl- 
sulfate at 3:30 a. m. on the morning of the 
test, further reduction in volume and in free 
and total acid output of gastric secretion 
followed. The mean hourly volume on this 
schedule was 31.9% that of the control 
period; the mean free acid output, 11.9%, 
and the mean total acid output, 19.8%. One 
of these five patients showed a suppression 
of gastric acidity that resulted in pH 4.5 
or higher. 


Hourty PH or THE GAstrIC CONTENTS Day 


AND NIGHT 

The results yielded the following general 
patterns: 

Figure 2 depicts the results in Patient 
J. M. The dotted line and open triangles 
represent the pH of the gastric contents 
throughout the day and night after oral 
administration of the milk mixture (Schedule 
A), whose pH measured 6.55. The action 
of this mixture we considered ineffective, 
in that all the pH values were below 4.5. 
The solid line and closed circles illustrate 
the results after the milk mixture plus 
O. E. D. of tricyclamol methylsulfate (Sched- 
ule F). The O. E. D. for this patient was 
250 mg. This schedule was partially effec- 
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tive, in that a significant reduction in acidity 
of the gastric contents occurred, producing 
pH values 4.5 or higher for a period of 6 
hours and pH 3.5 or higher for 14 hours. 
During the night, pH values gradually de- 
creased and free hydrochloric acid appeared 
the 
prompted the administration of an additional 


in gastric contents. These _ results 


dose of tricyclamol methylsulfate at 3:30 
a. m. in an attempt to control the night 
secretion. 

in Patient 


the results 


The dotted line and open triangles 


Figure 3 shows 
B.S. 
again represent the pH of the gastric con- 
tents after the milk mixture (Schedule A) ; 
and the broken line and open circles, after 
milk mixture plus the “recommended” dose 
(50 
(Schedule B). 


mg.) of tricyclamol methylsulfate 


30th were ineffective, since 
all pH values were under 4.5. The broken 
line and crosses represent the results after 
the milk mixture plus AMT (Schedule D). 
The pH of the AMT was 7.28. This com- 
bination was partially effective, in that free 


&---6 MILK MIXTURE 
O@-© MILK MIXTURE 
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Fig. 3—Hourly pH of the gastric contents, day 
and night, in patient B. S., after milk mixture alone 
(Schedule A) and plus the “recommended” dose 
(Schedule B) or the O. E. D. (Schedule C) of 
tricyclamol methylsulfate or AMT (Schedule D). 
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hydrochloric acid was absent for seven hours, 
but only one specimen attained a pH value 
above 4.5. During the night, pH values 
gradually decreased and free hydrochloric 
acid appeared in the gastric contents. The 
solid line and closed circles represent the 
results the milk mixture plus the 
Q. E. D. of tricyclamol methylsulfate (Sched- 
ule C). The O. E. 
200 mg. This schedule produced pH values 
of 4.5 or higher for 12 hours (4:00 p. m. 
to 3:00 a. m.), and even after 3:00 a. m. 


after 


D. for this patient was 


&-& MILK MIXTURE 


@—@ MILK MIXTURE | 
+ELORINE O£D 150mg 
X---K MILK MIXTURE + AMT 


@—ae MILK MIXTURE 
+ AMT +ELORINE ‘O.E.D. 
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Hourly pH of the gastric contents, day 
and night, in patient V. N., after milk mixture 
alone (Schedule A) and plus the O. E. D. of 
tricyclamol methylsulfate (Schedule C) or AMT 
(Schedule D) or their combination (Schedule E). 


Fig. 4. 


they were 4.0 or greater. The results of the 
combined use of milk mixture, AMT, and 
O. E. D. of tricyclamol methylsulfate (Sched- 
ule E) in this patient were no better than 
those obtained with the milk mixture and 
O. E. D. of tricyclamol methylsulfate (Sched- 
ule C). This result was observed in four 
of the eight patients. 

The type of response in the other four 
patients studied is illustrated in Figure 4, 
in Patient V. N. The dotted line and open 
triangles represent the pH of the gastric 
contents after the milk mixture (Schedule 
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A). This was ineffective. The addition of 
the O. E. D. of tricyclamol methylsulfate 
milk (Schedule C) 


failed to control adequately the pH of the 


to the mixture also 
gastric contents, represented by the solid 
line and closed circles. The O. E. D. for 
this patient was 150 mg. The “recommended” 
dose (50 mg.) of tricyclamol methylsulfate 
(Schedule B) The 
broken line and crosses represent the results 
after the milk mixture plus AMT (Schedule 


was also ineffective. 


D). All pH values were less than 3.5, and 
free hydrochloric acid was present in all 
specimens. The solid line and closed squares 
show the results after the combined admin- 
istration of the milk mixture, AMT, and the 
O. E. D. of tricyclamol methylsulfate (Sched- 
ule E). There was a significant reduction 
in the acidity of the gastric contents, with 
pH values maintained at higher values than 
the 
types of response were obtained with me- 


in any of other four studies. Similar 


piperphenidol bromide. 


EFFECT OF TRICYCLAMOL METHYLSULFATE ON 


GASTRIC SECRETION INDUCED BY EMOTIONAL 
STRESS AND BY INSULIN 


HYPOGLYCEMIA 


Figure 5 shows the results in Patient E. M. 
The dotted line and open triangles represent 
the basal gastric secretion in this patient 
over a six-hour period. Each dot represents 
a 15-minute total acid output, expressed in 
per cent of the mean of the four 15-minute 
specimens of the first hour’s basal secre- 
tion. The solid line and closed circles illus- 
trate the response to emotional stress. One 
hour’s basal secretion was collected; a dis- 
turbing interview by the psychiatrist, in- 
dicated by an arrow, lasting approximately 
30 minutes and based on the patient’s con- 
flicts determined in previous interviews, was 
then carried out. This produced an initial 
depression of gastric secretion, which was 
followed by an increase with the peaks in 
the third and fourth hours at 700% of the 
mean basal secretion. These peaks corre- 
spond to what we have reported as the late 


phase of gastric secretory response to insulin 
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Fig. 5.—Curves of total acid output, expressed in 
per cent of the mean 15-minute output of the first- 


hour basal secretion. Control basal secretion and 
secretion after emotional stress and after emotional 
stress plus O. E. D. of tricyclamol methylsulfate 


intraduodenally. 


hypoglycemia and have shown in man to 
represent the adrenal phase of gastric secre- 
tion,® * as did Porter and his associates in the 
monkey.¢ The smaller peaks in the first 
two hours, lesser vagal effects, probably 
represent the effects of anterior hypothalamic 
stimulation. The broken and 
illustrate the results under emotional stress 
and, in addition, a single O. E. D. of tricy- 


line crosses 


clamol methylsulfate intraduodenally. This 
was administered just before the interview 
by the psychiatrist. The O. E. D. for this 
patient was 250 mg. It inhibited gastric 
secretion throughout the four-hour period 
following the interview. 

In Figure 6, the solid line and closed 
circles represent the pH values of the gastric 
secretion under emotional stress plus a single 
“recommended” dose (50 mg.) of tricyclamol 
methylsulfate. The broken line and crosses 
show similar results under emotional stress 
plus O. E. D. of tricyclamol methylsulfate. 
The latter dose produced a pronounced in- 
gastric secretion, with 


hibition of ‘“‘stress’’ 


* More recent experimental evidence obtained in 


with vagotomy only suggests that the 


maximal response of the adrenal phase of gastric 


persons 


secretion is dependent upon an intact vagal mech- 
anism. 
+ References 4 and 5. 
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pH values above 4.5 for four hours; while 
the single “recommended” dose produced 
similar depression for only one hour. Repeat 
studies were done under control conditions 
and emotional stress in this same patient, 
with similar results. These will be published 
in detail separately. 

Preliminary data of the effect of tricy- 
clamol methylsulfate on the gastric secretion 
induced by insulin hypoglycemia show that 
an: °s.. 
of the early phase (vagal) of the gastric 


D. can produce partial inhibition 


secretion and a pronounced inhibition of the 


late phase (adrenal) in some persons. 


COMMENT 


Of all the factors that have been suggested 
as contributory to the development of peptic 
ulcer, that of acid-pepsin has long been con- 
sidered a sine qua non. If optimum condi- 
tions for the healing of an ulcer are to be 
achieved, peptic activity must be inhibited. 
Since no practicable methods for either in- 
hibiting the secretion of pepsin or inactivat- 
ing the enzyme in the ulcer patient are avail- 
inhibition of acid 


able, neutralization or 


secretion to a point where peptic activity 
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Fig. 6.—pH values of the gastric contents during 
emotional stress plus one “recommended” dose (50 
mg.) and emotional stress plus one O. E. D. (250 


mg.) of tricyclamol methylsulfate. 
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no longer occurs currently offers the sole 
approach to the problem. Such inhibition 
could be possible if the pH of the gastric 
contents could be maintained continuously 
at pH 4.5 or higher; for at pH 4.5 peptic 
activity is reduced almost to zero, The in- 
ternist tries to accomplish this result through 
the use of various drugs that either neutra- 
lize acid or inhibit its secretion; the surgeon 
by vagotomy and/or subtotal gastrectomy 
attempts to reduce the output of acid and 
pepsin. 

An effort to estimate critically the ef- 
ficiency of drug therapy in patients with duo- 
denal ulcer is beset by many pitfalls. An 
evaluation based on relief of symptoms in- 
volves the drawbacks inherent in any subjec- 
tive analysis and an inability to exclude the 
many factors that must influence the course 
of the disease. The rate of healing of the 
ulcer crater measured roentgenographically 
is objective enough, but the exact relation 
of the size of the crater to the rate of healing 
is by no means yet fully established and the 
roentgen disappearance of an ulcer crater 
does not supply unequivocal evidence of com- 
plete healing. Although the rate of recur- 
rence of ulcers could offer a reasonable meas- 
ure of the efficacy of a therapeutic program, 
it involves too long a term of study to be 
practical, especially if a number of new agents 
are to be evaluated. An immediate appraisal 
of the effectiveness of any new drug could 
be achieved objectively by a study of its effect 
on the gastric secretory response in patients 
with peptic ulcer if a drug alone or in proper 
combination with other measures could be 
shown consistently and effectively to pro- 
duce and maintain a pH of the gastric con- 
tents of 4.5 or higher throughout the 24- 
hour period. With such a result, eventual 
complete healing of the ulcer could be antici- 


pated. The anticholinergic drugs are currently 


receiving the greatest attention in the treat- 
ment of ulcers, since they appear to be the 
most promising pharmacologic agents avail- 
able at present for producing inhibition of 
gastric secretion. From the clinical stand- 
point, the ideal anticholinergic drug should 
consistently inhibit the output of hydrochloric 


PEPTIC 
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acid so as to maintain a pH of the gastric 
contents that inhibits peptic activity for long 
periods after its oral ingestion, should pro- 
duce no or only minimal side-effects, should 
be free of inducing tolerance, and should 
be inexpensive. 

In recent years many anticholinergic drugs 
have appeared on the market with literature 
to support claims for their acid antisecretory 
Yet 


with the conflicting 


action in man. one must be impressed 
results obtained by dif- 
ferent investigators. In these reports, a com- 
parison of antisecretory potency of various 
compounds has been made from the action 
of doses of the drug selected either on a body 
weight basis or on. dosages recommended 
by the pharmaceutical company. 

In our study, we found that none of the 
anticholinergic drugs produced suppression 
of gastric acidity to pH 4.5 or higher with- 
out accompanying dryness of the mouth and 
that the degree of dryness was not constant 
on a given dose in the same patient. We 
therefore decided to investigate drug effec- 
tiveness in suppressing gastric secretion with 
that dose which produced acceptable, con- 
stant, comparable, and tolerable side-effects. 
The dose adopted was one increment below 
that which uncomfortable symptoms of para- 
sympathetic inhibition were produced, such 
as blurring of vision, palpitation, dizziness, 
headache, weakness, flushing of the face, 
and/or excessive dryness of the mouth and 
throat. This we termed the “optimal effec- 
(O. E. D.). With it, we found 
tricvclamol methylsulfate to be effective in 
4.5 or 


mepiperphenidol 


tive dose” 
suppressing gastric acidity to pH 
higher in all 16 patients; 
bromide, in all 13 tested; propantheline bro- 


mide, in 11 of 12, and belladonna tincture 


in only 2 of 5 patients. Although the intensity 
of secretory inhibition after a single O. E. D. 
of these drugs varied from patient to patient, 
results were reproducible in the same pa- 
tient.. The optimal effective dose and the 
dose calculated in terms of milligrams per 
kilogram of body weight for tricyclamol 
methylsulfate, mepiperphenidol bromide, and 
propantheline bromide varied considerably 
from patient to patient (Table 2). In order 
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to administer an effective dose, therefore, 
one needs to tailor the dose of the drug to 
each patient and not administer it according 
to body weight or any recommended uniform 
dose. 
Since “inhibition of ‘basal’ gastric secre- 
tion does not necessarily signify a similar 
lowering of the ‘digestive’ secretion char- 
acterizing the usual clinical condition,” ° an 
hourly pH study of the gastric secretion 
throughout day and night was done with the 
drug when the patient was on a rigid ulcer 
diet of milk and cream mixture (Schedule 
A). The results show that the hourly feeding 
of this mixture was ineffective in controlling 
the acidity of the gastric contents, especially 
during the night. The addition of the ‘“‘recom- 
mended” (50 tricyclamol 
methylsulfate to the milk and cream mixture 
(Schedule B) did not materially affect the 


dose mg.) of 


acidity. The optimal effective dose of tricy- 
clamol methylsulfate (Schedule C), how- 
ever, efficiently controlled acidity in four 
of the eight patients. Night secretion was 
adequately additional 
O. E. D. of tricyclamol methlysulfate at 3: 30 


controlled by an 


a. m. Aluminum hydroxide and magnesium 
trisilicate alone (Schedule D) was less ef- 
fective. In the other four patients the O. E. D. 
of tricyclamol methylsulfate did not reduce 
the acidity of the gastric contents, while the 
aluminum hydroxide and magnesium tri- 
silicate mixture was partially effective. These 
different patterns of response might be ex- 
plained by individual differences in the rate 
of secretion and in the relative prominence 
of neurogenic and hormonal stimuli. The 
combined use of the O. E. D. for tricyclamol 
methylsulfate and aluminum hydroxide and 
magnesium trisilicate mixture (Schedule E) 
served best in this type of response to di- 
minish the acidity of the gastric contents. 
Similar patterns were also observed with 
mepiperphenidol bromide. 

The effectiveness of the O. E. D. (250 
mg.) of tricyclamol methylsulfate and its 
superiority over the “recommended” dose 
(50 mg.) in Patient E. M. for inhibiting 
gastric secretion induced by emotional stress 
(Figs. 5 and 6) further illustrate the value 
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of the O. E. D., the “tailored” dose. Pre- 
liminary results of studies on the effect of 
anticholinergic drugs on gastric secretion 
induced by insulin hypoglycemia showed 
that the O. E. D. of an effective drug could 
produce a pronounced inhibition of the late 
phase, the adrenal phase, of gastric secretion 
in some patients. These results, if borne out 
by further studies, would indicate that these 
compounds, in addition to their ability to 
partially inhibit vagal secretion induced by 
insulin hypoglycemia, can also inhibit the 
adrenal phase of gastric secretion. 

Dryness of the mouth and slight increase 
in pulse rate, the latter in some of the pa- 
tients, were the only side-effects observed 
during prolonged the 
QO. E. D. of these drugs. There was no 
change in blood pressure in both the sitting 


administration of 


and the erect positions. Only in an occasional 
patient did dryness of the mouth and throat 
become objectionable enough to necessitate 
the reduction of the dose by an additional 
increment. Administered after a meal, these 
drugs can be given in doses one increment 
higher than if given before meals, to produce 
essentially the same _ side-effects, the dif- 
ference obviously dependent upon different 
rates of absorption under the two conditions 
of administration. Anticholinergic drugs are 
contraindicated in the presence of prostatic 
hypertrophy, incipient glaucoma, and organic 
pyloric obstruction. Pretreatment and follow 
up studies of blood cell count, urine analysis, 
blood urea nitrogen, renal phenolsulfonphtha- 
lein-excretion test, and hepatic function tests 
showed no changes during prolonged admin- 
istration of the O. E. D. of effective drugs. 

The uniformity of our results showing 
inhibition of basal gastric secretion to pH 
4.5 or higher by a single optimal effective 
dose of an active anticholinergic drug and 


its superiority over a single “recommended” 


dose in inhibiting “digestive” gastric secre- 
tion, secretion induced by emotional stress, 
and insulin hypoglycemia present a case for 
the use of the optimal effective dose of these 
drugs in the clinical management of peptic 
ulcer disease, if elimination of peptic activity 
is a sine qua non for complete healing of 
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the ulcer. The absence of untoward 


side-effects'on prolonged administration of 


any 


the O. E. D. of these drugs makes this dosage 
schedule practical for clinical use. The “rec- 
ommended” dose of these active drugs was 
ineffective in suppressing basal gastric secre- 
tion in most cases and often added nothing 
to the milk and cream mixture in suppressing 
“digestive” secretion. In a disease such as 
peptic ulcer whose natural life history is 
characterized by relapses and_ remissions, 
the doctor must especially avoid deluding 
himself by always attributing what might 
be a spontaneous remission to the treatment 
given. We have heard it argued that the ad- 
ministration of anticholinergic drugs, in doses 
that must have been inadequate to influence 
gastric secretion, had been responsible for 
the remission of the ulcer attack. If we are 
that 


achieve and maintain a clinical anacidity at 


to believe valid ulcer therapy must 
which point peptic activity is reduced to a 
minimum (pH 4.5), the proteolytic end- 
point of Hollander, then that dose of a drug 
which fails to produce even a pH 3.5 (Top- 
fer’s anacidity) can hardly be conceived to 
be altering intragastric conditions that could 
bring about healing of the ulcer. 

We found in three patients with active 
duodenal ulcer, studied on the series of sched- 
ules listed, that symptoms, especially night 
pain, were not relieved on the day when 
milk and cream mixture alone (Schedule A) 
was administered, nor on successive days 
with the “recommended” dose of the drug 
(Schedule B) or AMT (Schedule D), but 
did disappear on the day the O. E. D. 
(Schedule C) was administered. Withdrawal 
of the O. E. 
recurrence of 


D. of the drug resulted in a 
symptoms, which again on 
successive days were not relieved by milk 
and cream mixture alone, the “recom- 
mended” dose of the drug and/or AMT 
but were relieved by the O. E. D. We would 
emphasize that these studies are specifically 
concerned with the evaluation of anticholin- 
ergic drugs in patients with peptic ulcer but 
that these drugs comprise only a part of the 


over-all managment of the disease. 


PEPTIC 


ULCER 


On the basis of the experiments of hourly 
pH study, we now use the optimal effective 
dose of active anticholinergic drugs, four 
times daily, before each meal and at bedtime, 
and where possible an additional dose at 
O20 areim, 
droxide and magnesium trisilicate mixture 


together with aluminum hy 


given at two-hour intervals from 8 a. m 
to 12 midnight. It 


long-acting preparation of an effective anti 


is obvious that a truly 


cholinergic drug would be very useful 
toward the control of night secretion. At the 
present time we are experimenting with a 
schedule in which the patient with peptic 
ulcer continues to take these drugs for six 
months or until two months after the next 
expected seasonal relapse in those patients 
with regular recurrences. 

If, as is currently generally accepted, the 
acid-pepsin factor is the ultimate determinant 
for the development and recurrence of peptic 
ulcer and if psychogenic factors, so important 
in the peptic ulcer patient, act deleteriously 
by stimulating gastric secretion and perhaps, 
too, encourage local mucosal damage through 
epinephrine, that appears to be released in 
the process responsible for the adrenal phase 
of gastric secretion,® then the results of our 
studies indicating the value of the optimal 
effective dose of anticholinergic drugs sug- 
gest an approach to the control of gastric 
acidity throughout the 24-hour period. This, 
used in conjunction with other measures to 
control acidity, introduces a possible attack 
on that very urgent problem for the peptic 
ulcer patient, the prevention of recurrence, 


t 


which present medical management fails 


achieve significantly. 


SUMMARY AND CONCLUSIONS 

If optimum conditions for the healing of 
an ulcer are to be achieved, peptic activity 
must be inhibited. We selected the duration 


of suppression of gastric acidity to pH 4.5 


or higher as the main criterion for judging 
significant antisecretory potency, since at 
pH 4.5 peptic activity is reduced almost to 
zero. For comparison of relative effectiveness 
of different anticholinergic drugs in suppress- 
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ing gastric secretion, the dose adopted was 
one increment below that which produced 
uncomfortable symptoms of parasympathetic 
inhibition. This dose we termed the optimal 
effective dose ( O. E. D.). 

The effect of four compounds on basal 
gastric secretion was investigated in 22 pa- 
tients with ulcer. The 
O. E. D. of the anticholinergic drugs tested 


chronic duodenal 


suppressed gastric acidity, producing pH 


values of 4:5 or higher uniformly, except 
when belladonna tincture was used, which 
produced similar results in only two of five 
patients. The optimal effective dose and the 
dose calculated in terms of milligrams per 
kilogram of body weight for these drugs 
varied from patient to patient and independ- 
ently of each other. To administer an effec- 
tive dose of these drugs, one has to tailor 
the dose to each patient and not administer 
it according to body weight or any recom- 
mended dose. 

Hourly pH studies of the gastric contents 
throughout day and night in patients with 
ulcers on a diet of a milk, cream, and skim 
milk powder mixture alone and in combina 
tion with a mixture of aluminum hydroxide 
and magnesium trisilicate (AMT) and/or 
one “recommended” dose of tricyclamol 
(Elorine) methylsulfate or mepiperphenidol 
bromide failed to control gastric acidity satis- 
factorily. The use of the optimal effective 
doses of tricyclamol methylsulfate and 
mepiperphenidol bromide produced satisfac- 
tory results in half the patients studied. The 
pH of the gastric contents remained at 4.5 
or higher for variable periods during day 
and night. Night secretion was controlled 
materially by giving an additional optimal 
effective dose of the drug at 3: 30 a. m. 

The uniformity of our results showing an 
inhibition of basal gastric secretion to pH 
4.5 or higher by a single optimal effective 
dose of an active anticholinergic drug and 
its superiority to a single recommended dose 
in inhibiting “digestive” gastric secretion and 
secretion induced by emotional stress and by 
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insulin hypoglycemia present a case for the 
use of the optimal effective dose of these 
drugs in the clinical management of peptic 
ulcer disease. The absence of any untoward 
side-effects following prolonged adminis- 
tration of the optimal effective dose of these 
drugs makes it practical for clinical use. The 
“recommended” dose of these active drugs 
was ineffective in suppressing basal gastric 
secretion, in most cases and often added 
nothing to the milk and cream mixture in 
suppressing “digestive” secretion. The ef- 
fectiveness of these drugs when used in 
proper dosage may offer an approach to a 
regimen designed to prevent ulcer recur- 


rence. 


Bs. M1. (ASA.P.), 


gave technical assistance. Eli Lilly & Company pro 


R. Smiley Pattinson, 


vided the tricyclamol (Elorine) methylsulfate ; 
Sharp & Dohme, Division of Merck & Co., Inc., the 
mepiperphenidol (Darstine) bromide; G. D. Searle 
& Co., the propantheline 
and Wyeth 


hydroxide and magnesium trisilicate (AMT) mix 


(Probanthine) bromide, 


Laboratories, Inc., the aluminum 
ture used in this study. 
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Treatment in Internal Medicine 


THE MODERN TREATMENT OF THYROTOXICOSIS 


GEORGE J. HAMWi, M.D. 


and 
ROBERT F. GOLDBERG, M.D., Columbus, Ohio 


— Ie thy rotoxicosis was first described, 
in 1786 by Parry ' and later by Graves, 
methods of treatment have been used 


many 


in this disease. Although iodine was first 
recommended as a therapeutic agent in 1820 
by Coindet,* it 1923 that 


Plummer‘ demonstrated its ability to di- 


was not until 
minish the activity of the hyperfunctioning 
thyroid gland and its usefulness in preopera- 
ray treatment had been 
but, although 


tive preparation. X 
tried extensively after 1900,° 
effective in some cases, it gradually went 


into disuse. Iodine alone or followed by 


subtotal 
exclusively until the early 1940’s, when the 


thyroidectomy was used almost 


thiourea derivatives were found useful in 


preparation for surgery as well as in cases 
where “medical thyroidectomy” was desir- 
ible. The most recent advance in the therapy 
of thyrotoxicosis has been the use of radio 
ictive iodine, first reported effective in 
1942 


thyrotoxicosis will be presented as modified 


The current concepts of therapy in 
by our own experiences. 


CLASSIFICATION OF THYROTOXICOSIS 


I. Diffuse Toxic Goiter (Graves’ Disease) 
\. Typical 
B. Atypical 
1. Without exophthalmos 
Without clinically apparent goiter 
Exophthalmos without apparent hyper 
metabolism 
With nodules 
Malignant exophthalmos and _ pretibial 
myxedema 
Submitted for publication Jan. 4, 1956. 
Division of Endocrinology and Metabolism, De- 
partment of Medicine, The Ohio State University. 


Nodular Toxic Goiter 

\. Typical 

B. Toxic nodules without apparent hyper 
metabolism 

C. Thyrocardiac disease 


III. Recurrent Thyrotoxicosis 


|. Thyrotoxicosis may be divided into two 
types, diffuse toxic goiter and nodular toxic 
goiter, which are probably not etiologically 
related. Diffuse overactivity of the thyroid 
gland (Graves’ disease) classically has 
the findings of thyrotoxicosis and exophthal- 
mos. The thyroid gland is almost always 
enlarged, usually without nodules. Atypical 
forms of this disease occur frequently. Many 
cases of diffuse thyrotoxicosis are seen with- 
out exophthalmos, while still others are 
found in which no goiter can be palpated. 
Occasionally, Graves’ disease may present 
as exophthalmos with little clinical evidence 
of hypermetabolism although laboratory 
tests, particularly radioactive-iodine studies, 
demonstrate hyperactivity of the thyroid 
gland. 

Case 1.—Diffuse thyrotoxicosis with nodules and 
without exophthalmos 

\ 44-year-old 


thyroid 


white woman with an enlarged 


gland containing two discrete palpable 


nodules had symptoms and findings of thyrotoxi 
Laboratory studies 


24 hours; the 


cosis without exophthalmos. 
uptake of 59% in 
PBI 


*lasma I 


showed an | 


conversion rati ( . 100 ) was 77%; serum 


cholesterol was 155 mg. per 100 cc.; serum protein- 
(PBI) 10.2y per 100 cc., 


37%. Differential scanning of the 


bound iodine was and 
the BMR was 
, 


thyroid area revealed a low accumulation of I 


over the nodules, with a generalized increase in I! 
uptake in the remainder of the gland (Fig. 1) 
This demonstrates that the thyrotoxicosis 
was due to diffuse hyperactivity rather than 
to the presence of toxic nodules. This is 
a common problem in an endemic goiter 
area and can be diagnosed only if differen- 
tial thyroid scanning following I**? adminis- 
tration shows diminished activity in the 
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Fig. 1 (Case 1).—Graphic depiction of radio 
autograph of the thyroid gland, showing markedly 
diminished radioactivity in the area of the nodules. 


area of the nodule as compared with the 
remainder of the gland. In the presence of 
exophthalmos, diffuse thyrotoxicosis may be 
presumed to exist even without the use of 
differential scanning techniques. 

Malignant exophthalmos and_ pretibial 
myxedema are complications of toxic diffuse 
goiter and may occur while signs and symp- 
toms of thyrotoxicosis are being controlled 
by therapy. Malignant exophthalmos is 
manifested by increasing protuberance of the 
eyes, periorbital edema, chemosis, dilatation 
of conjunctival vessels, and increased retro- 
orbital pressure frequently accompanied by 
visual disturbances, most commonly diplopia. 
Pretibial myxedema may accompany malig- 
nant exophthalmos and is characterized by 
edema, usually on the 


localized brawny 


anterior aspect of the legs. Although Beier- 


waltes * reported pretibial myxedema in 7 
of 28 patients with malignant exophthalmos, 
in our experience this manifestation is rela- 
tively uncommon. 

II]. Nodular thyrotoxicosis is due to one 
or more hyperactive nodules. Exophthalmos 
rarely, if ever, occurs in these cases, and 
thyroid tissue which is not included in the 
nodule or the immediately adjacent area 
is frequently found to be hypoactive by 


differential scanning techniques. Some of 


these cases may be considered latent in that 
the total metabolism may be normal or only 
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slightly elevated, but the conversion ratio 
indicates the presence of hyperactive thyroid 
tissue. 

Case 2.—Toxic nodule without apparent hyper 
metabolism 

\ 35-year-old white woman with recent enlarge- 
ment of a solitary thyroid nodule which had been 
present for five years showed no evidence of thyro 
toxicosis by history or physical examination. Thyro- 
toxicosis had not been found on previous evaluatior 


Results of studies of thyroid function 


elsewhere. 
were as follows: B. M. R. + 7%: cholesterol, 230 


mg. per 100 cc.; PBI, 5.5y per 100 cc.; thyroid up 
in 24 hours, 32%. 
ratio was 72% (normal, 10% to 20%), indicating in 


creased conversion of inorganic iodine 


take of [) But the conversio1 
to thyroid 
hormone. Differential scanning of the thyroid after 


['S! tracer dose showed nearly all of the radio 


activity concentrated in the area of the nodule 
(Fig. 2). This was interpreted to mean that the 
hyperactive nodule secreted sufficient thyroid hor 
mone to inhibit the function of the remainder of the 
gland by inhibiting the pituitary gland. The net 
result was normal thyroid hormone production anc 


normal metabolism. 

This is an example of a hyperactive nodule 
depressing the function of the residual nor- 
mal thyroid tissue. It is probable that in 
this type of case clinical thyrotoxicosis would 
eventually develop if untreated. 

\nother form of thyrotoxicosis, more apt 
to occur in older age groups, is thyrocardiac 
disease without apparent hypermetabolism 
fre- 


(masked thyrotoxicosis). It is more 


quent in toxic nodular goiter but mavy_ be 
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Fig. 2 (Case 2).—Graphic depiction of radio 
autograph of the thyroid gland, showing increased 
radioactivity in the area of the solitary nodule as 
compared with the remainder of the gland. 
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associated with diffuse thyrotoxicosis. Be- 
cause of the frequent presence of congestive 
heart failure and impaired renal function, 
many of the usual indices of thyrotoxicosis 
(B. M. R., 


may be unreliable. Needless to say, to make 


radioactive iodine, cholesterol ) 


this diagnosis a high index of suspicion and 
reliance on other evidence of thyrotoxico- 
sis is needed. In our experience, the PBI 
most 


have been the 


aids. Although any 


and conversion ratio 
lependable laboratory 
form of heart disease may be mimicked and 
cardiac murmurs be found, 


bizarre may 


cardiac arrhythmias, particularly auricular 
fibrillation, may be the only clinical mani 
festation. 

Ill. Thyrotoxicosis may recur after any 
tvpe of therapy other than total extirpation 
f the thyroid. It is frequently difficult to 
ascertain whether this is due to incomplete 
the 


initial therapy or is a recurrence of 


original disease. 
MODERN 


FORMS O| PHERAPY 


PHYROTOXICOSIS 


1. Medical therapy 
\. General 
1. Nutrition 
2. Sedation and rest 
B. Iodine 
C. Antithyroid drugs—propylthiouracil, methi 
mazole (Tapazole) 
Il. Surgical—Subtotal thyroidectomy 
III. Radiation 
\. X-ray 
B. Radioactive iodine 
THERAPY 


THERAPY 


MEDICAL 

\. GENERAI 
Innumerable reports have been presented 
in the literature in regard to the abnormal 
nutritional requirements of patients with 
thyrotoxicosis. These revolve about the 
deficiencies in caloric intake ; the usual nega- 
tive nitrogen, calcium and phosphorus bal- 
ances, and the increased requirements for 
vitamins, the B 
* Formerly, when the diagnosis of 


particularly, A, group, 


and (¢ 


thyrotoxicosis frequently was delayed and 


attempts at therapy were relatively inade- 
ee 


* References 9-14 
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quate, the nutritional factors were of tre- 


mendous importance. As thyrotoxicosis 1s 
now being recognized at earlier stages in the 
disease and more effective therapy instituted 
sooner, these factors are diminishing in sig- 
nificance. This is very similar to the change 
in the approach to the treatment of infectious 
diseases, where general measures assume 
less importance with the use of effective 
specific measures. 

\n exception to this should be noted in 
the elderly woman, in whom masked hyper- 
thyroidism may result in severe osteoporosis 
with compression fractures owing to the 
above-mentioned nutritional disturbances and 
the delay in diagnosis.¢ It is suggested, 
therefore, that tests of thyroid function be 
performed in all elderly patients with osteo- 
porosis. 

Since excessive amounts of thy roid hor 
none sensitize the individual to produce 
exaggerated physiological responses to nor- 
mal stresses of day-to-day living, sedation 
and rest have been demonstrated to be 
an extremely important part of the therapy 
while the patient is in the process of being 
controlled by specific treatment. It has 
heen demonstrated repeatedly that patients 
thyrotoxicosis tolerate much higher 
the 


amount of 


with 


loses of sedation than nontoxic per- 


son. Therefore, the sedative 
to be used cannot be predetermined, but the 
optimum dose must be found for each 
patient. 
B. IopiIne 

The thyroid has a high avidity for iodine, 
concentrating approximately 20% of the 
total body stores.’* Iodine is absorbed from 
the intestinal tract as iodide and is removed 
from the blood stream by the thyroid epi- 
thelium in that the the 


thyroid gland iodide is converted to nascent 


form. In cells of 
iodine by an enzymatic process and is then 
combined with tyrosine to form diiodo- 
tyrosine. Two molecules of diiodotyrosine 
combine to form thyroxin, which, in turn, 
combines with a protein to form thyro- 
globulin. Thyroglobulin may be stored in 
the thyroid follicle or be reconverted in the 


oe 


13-16. 


+ References 
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cells to thyroxin and released into the blood 
stream. Iodine may also become fixed in 
the thyroid without combining organically. 

Iodine, thus, is essential in the formation 
of thyroid hormone. In addition, it causes 
involution of the thyroid cells, particularly 
when they are hyperplastic, inhibits the 
release of thyroxin from the thyroid, and 
may also inhibit the pituitary secretion of 
thyroid-stimulating hormone (TSH).?7 It is 
because of these effects that iodine is bene- 
ficial in thyrotoxicosis. 

Iodine as the sole treatment of thyrotoxi- 
cosis has been found effective only in milder 
cases, where it may induce an euthyroid 
state and, rarely, hypothyroidism. In severer 
cases, partial or transient relief is the rule. 
Even in mild cases the effect of iodine is 
frequently temporary. Recurrence of toxicity 
may develop as long as several years after 
apparent control. 

Iodine has its widest application in the 
preparation of patients for thyroidectomy. 
In mild thyrotoxicosis iodine alone for 7 
to 21 days may provide adequate preparation. 
However, if it is given for too prolonged 
a period a reduction in the beneficial effects 
may occur. Consequently, its use is usually 
limited to patients who have been rendered 
euthyroid or nearly so by antithyroid drugs 
in preparation for thyroidectomy. Iodine is 
invaluable to the surgeon in causing involu- 
tion and decreased vascularity of the thyroid 
gland, especially after treatment with anti- 
thyroid preparations. Strong iodine solution 
U.S. F. 


widely used form of iodine, although other 


(Lugol’s solution) is the most 
preparations containing organically bound 
iodide in tablet form are available which may 
be less disagreeable to the patient and pro- 
duce less gastric irritation. Strong iodine 
solution U. S. P., equally effective in diffuse 
and nodular goiter, is usually given in doses 
of 5 to 15 drops (0.3 to 0.9 cc.) two or 
three times daily. 

Iodine uncommonly produces undesirable 
side-reactions, including nasal congestion; 


tearing; acne; increase in size of salivary 


glands, particularly the parotids, and derma- 
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titis. Rarely, an exfoliative dermatitis is 


produced which may prove fatal. 


C. ANTITHYROID DruGS 


Many. substances have been found to be 
antithyroid by inhibiting the formation or 
release of thyroxine. Those most useful 
clinically are a thiourea derivative, propyl- 
thiouracil, and methimazole. The effect of 
these compounds is due to interference with 
iodinization of tyrosine in the production of 
inhibit, but 


thyroxine. They do not may 


increase, the trapping of iodine by the 
thyroid. These substances are goitrogenic 
since, with decreased production or releas« 
of thyroxine, anterior pituitary inhibition is 
decreased. Consequently, larger amounts of 
thyrotropic hormone are released, which pro 
duces a vascular, hyperplastic thyroid gland 

\dministration of these substances in 
sufficient amounts over a prolonged period 
produces a decrease in metabolism and may 
occasionally result in hypothyroidism. The 
usual response to treatment is a reduction 
in all signs of toxicity, but frequently en 
largement of the thyroid or increasing ex 
ophthalmos may be noted. To avoid this, 
treatment with desiccated thyroid may be 
given concurrently with the antithyroid drug 
thyrotropin 


to inhibit the production of 


\ntithyroid preparations are effective in 
both diffuse and nodular toxic goiters. The 
response in diffuse toxic goiter averages 

> 


1% reduction of the B. M. R. 


the response in nodular goiter is a little less 


daily, and 
However, there are wide individual varia 
tions. The usual dose of propylthiouracil is 
between 200 and 400 mg. daily in divided 
that of 
40 mg. daily. A few cases are resistent to 


and methimazole is 20 to 


doses, 


these medications because of inadequate 
dose or prior treatment with iodine prepara- 
tions or because sufficient time is not allowed 
for the previously stored hormone to be com- 
pletely utilized. In resistant cases larger 
amounts of medication, as much as 1000 mg 
of propylthiouracil daily, may be necessary 
to achieve the desired effect.'* 

The use of antithyroid drugs and iodine 


has made emergency thyroid surgery obso- 
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lete, and surgery is contraindicated until 
thyrotoxicosis is well controlled. As a result, 
when used as preoperative preparation these 
compounds should be given until a state 
approximating euthyroidism is reached. At 
that time an iodine preparation is given for 
/ to-Z) days prior to surgery in order to 
produce involution of the thyroid. The anti- 
thyroid drugs may be continued during the 
period of iodine therapy. Clinically, the most 
useful signs of control and, consequently, 
operability are a definite gain in weight and 
reduction of the pulse to below 100. 
Propylthiouracil and methimazole may 
be used as definitive therapy in both nodular 
and diffuse thyrotoxicosis. Prolonged ad- 


ministration for at least six months and 
usually for more than one year is necessary 
to achieve lasting results. Various observers 
have reported prolonged remission in from 
14% to 67.4% of 


drugs.t 


cases treated with these 
\lthough other measures are more 
effective as the sole means of therapy, the 
exclusive use of antithyroid agents may be 
warranted in certain cases such as nodular 
goiters and aged persons who are poor 
surgical risks, if I'*' is not available. 
These medications produce toxic reactions 
with sufficient frequency to warrant care- 
ful observation of patients so treated. The 
commonest reactions are dermatitis, leuco- 
penia, agranulocytosis, drug fever, and, very 
sartels *° 
cidence of toxicity with propylthiouracil of 
1.8% in 820 


treated for 


rarely, hepatitis reported an in- 


most of which were 


short 


cases, 
comparatively periods. 
Agranulocytic reactions occurred in only 
about 0.1%. The toxicity of methimazole 
is somewhat higher, but, while Chevalley 
and MeGavack reported an over-all incidence 
of 4%,** they believe that the more serious 
toxic reactions, particularly agranulocytosis, 
the 
pounds.*’ The majority of reactions are mild 


occur about equally with two com- 


dermatidities which clear rapidly when medi- 
Blood 


should be performed frequently in patients 


cation is discontinued. cell counts 
who are taking these medications, although 
the 


em 


t References 19-24. 


onset of agranulocytosis may be so 
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sudden that adverse reactions may be detected 
as readily by symptoms as by weekly blood 
In the interest of conservatism, we 
blood 
during the initial two months and then at 


counts, 


obtain cell counts every two weeks 


monthly intervals. 


II. SURGERY 


\lthough in the past many surgical ap- 
proaches to the control of thyrotoxicosis 
were tried, including ligation of thyroid 
arteries and multistage resections of thyroid 
tissue, bilateral subtotal thyroidectomy has 
become the procedure used almost exclu- 
sively at present. With the combined use 
of antithyroid drugs and iodine, or iodine 
alone, as preoperative preparation, subtotal 
thyroidectomy has become a safe and effec- 
tive means of treating thyrotoxicosis. It 1s 
a compliment to our surgeons that they have 
been able, with experience, to judge pre- 
cisely the right amount of tissue to be re- 
moved in so large a number of cases. 

\s surgical technique has improved com- 
plications from thyroidectomy have progres- 
reported only 


sively decreased. Pemberton * 
2 1107 Cattel ** 
4 deaths in 1730 cases, or an incidence of 


0.2%, 


deaths in cases. reported 


at Lahey Clinic. Goldman *° reported 
0.5% mortality in toxic nodular goiters and 
1% mortality in toxic diffuse goiters, most 
of which were operated on by resident staff 
The incidence of 


members. permanent re- 


current has been 


reported to be between 0.4% and 2%,§ with 


laryngeal nerve injury 
temporary paralysis occurring in between 
3% and 5.3%. Permanent hypoparathyroid- 
ism of some degree occurs in 0.2% to 5% 
of the cases,|| and transient hypoparathyroid- 


ism occurs in an additional small percentage. 


Serious postoperative hemorrhage or tracheal 


obstruction occur uncommonly and can usu- 
ally be combatted successfully. Thyrotoxic 
crisis following surgery has become rare 
with adequate preoperative preparation. 


Hypothyroidism following subtotal thy- 
roidectomy has occurred in from 4.5% to 


§ References 29-32. 


|| References 29, 30, 32, and 33. 





M. 


29.7% of the cases,{ the over-all incidence 


being closer to the lower figure. Hypo- 
not a 


serious complication and is readily amenable 


thyroidism, though undesirable, is 
to treatment with 60 to 180 mg. of desic- 
cated thyroid or its equivalent daily. 

The incidence of persistent thyrotoxicosis 
following subtotal thyroidectomy depends 
on the completeness of the procedure and 
18.5% ,# but it is 


Per- 


varies from 1.7% to 
generally in the neighborhood of 3%. 
sistence represents failure of the treatment 
and necessitates either reoperation or the 
use of other forms of therapy. Recurrence 
of thyrotoxicosis has been reported in from 
1% to 6.8%,* but most observers have re 
ported an incidence of 2% to 3%. Reopera- 
tion in either persistent or recurrent thyro- 
toxicosis increases the incidence of all 
complications. 

It may seem repetitious to state that the 
statistics of surgical achievements are usually 
presented from areas where a high degree 


of skill 


These statistics have also been achieved by 


and efficiency has been achieved 
excluding patients with severe complicating 


diseases in which the hazards of surgery 
were deemed too great.** It is doubtful that 
this extremely low mortality and the moder- 
ate incidence of complications could be 
equalled by surgeons whose experience is 
limited to an occasional thyroidectomy. 
Therefore, the selection of optimum therapy 
will depend on the availability of highly 
skilled teams experienced in the problems 


posed by thyroid surgery. 


III. RADIATION 


External radiation of the thyroid was 


first attempted in 1902° and subsequently 
was widely used prior to the advent of iodine. 
In general, cure was effected in one-third 
of the cases of thyrotoxicosis ; improvement, 


in one-third, and no effect, in one-third. 


The milder the case the more apt the treat- 
ment was to be effective. Soley and Stone * 
reported remission in 58% of 48 cases, but 
——— 


{ References 29, 30, < 
# References 33-35. 
* References 
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most observers have not been so success- 
ful.** Frequent recurrences or exacerbations 
have been reported, although the period of 
treatment has lasted as long as nine months. 
The major limiting factor in the use of 
external irradiation is the difficulty in obtain- 
ing sufficient radiation to the thyroid without 
producing serious damage to the skin ot 
surrounding tissues. 
With the advent of the radioactive isotopes 
of iodine, a method of achieving adequate 
localized radiation to the thyroid was found, 
utilizing the avidity of the thyroid for iodine 
and the rapid excretion of iodine not trapped 
Although normally 
30% of the 


iodine is held in the thyroid, this percentage 


in the thyroid. 


20% to 


only 
about administered 
is usually 
The 


almost exclusively at the present time, is 


much higher in thyrotoxicosis 


radiation effect of I'*', the isotope used 


due primarily to the action of beta rays 


range of 2 mm 


10% 


which have an effective 
or less in soft tissue. Approximately 
of the radiation is due to the more pene 
trating gamma rays. However, the gamma 
rays emitted by the doses used in the treat 
ment of thyrotoxicosis produce little demon 
strable radiation effect to the tissues outside 
of the thyroid. The physical half-life of this 
isotope, eight days, is appreciably diminished 


in the body owing to physiological and 


The half-life 
within the body is called the biologic half 
life. The 
delivered to the thyroid gland depends upon 


excretory factors. effective 


amount of effective radiation 
the biological half-life of I'*', usually about 
six days. In a few patients it may be as 
little as three to four days, thus appreciably 
reducing the amount of effective radiation 
received by thyroid tissue. The sensitivity 
of thyroid cells to radiation varies with the 
degree of cellular hyperplasia present. Agents 
which reduce hyperplasia, such as iodine, 
may decrease the effectiveness of radiation 
Some patients who have received these sub 
stances over a prolonged period have been 
found comparatively radioresistant. Decrease 
in metabolism after I'** is not ordinarily 
observed until about three weeks after the 
administration of a therapeutic dose, but it 
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is usually progressive after this time. Al- 
though no appreciable radiation can be found 
in the thyroid after one month, diminution 
of thyroid function may continue for as long 


as four to six months after a dose of I'*! has 
been given. 

Chapman and Maloof *® reported cure 
of thy rotoxicosis with one dose of 1**! in 391 


of 520 patients with both nodular and diffuse 
goiters. Fifty-one of their patients required 
two doses; nine required three doses, and 
two required four doses. Thirty-five deaths 
occurred before sufficient time had elapsed 


TABLE |] Th Treated with I in the 


j 


rotoxicosis 


netston of Endocrinology and Metabolism, 


the Ohio State University * 
Patients 
Patients with Hypo 
Requiring thyroidism 
Patients More Than (Temporary 
Treated, One Treat or Perma 
[ype of Thyrotoxicosis No ment, % nent), % 
Diffuse rw 3.4 18.2 
1 dose ’ 17.4 
’ doses Lt "i F 
3 doses 0.0 
Nodular 8 ¢ 7.1 
1 dose 17% 6.0 
> doses lf 104 
doses l O.4 
Recurrent lt 7 12 
1 dose 10 10.0 
> doses “0 
} doses l Of 
Total 121 9.0 14.8 


* Twelve patients treated with I*81 for nonthyroid car- 
diae disease are not included ir this table. 

t One patient was improved after two doses but desired 
surgery 

1 Two patients underwent surgery. 


for adequate evaluation, none of which were 
attributable to the treatment. The remaining 
32 patients were improved but not cured, 
had surgery performed, or were lost to fol- 
low-up. These authors reported no serious 
complications, although occasional thyroiditis 
was noted. Myxedema was found in 8% of 
their series, and in only one case, that of a 
nodular goiter, was there recurrence 

Of 207 patients to whom we have given 
therapeutic I'*', follow-ups have been unob- 
tainable in 19 cases and 55 cases have been 
followed for less than six months from their 
last dose. Of the 133 cases considered com- 


pleted with periods of observation from six 


THYROTOXICOSIS 


months to five years after treatment (Table 
had 


nodular thyrotoxicosis, 16 are cases in which 


1), 77 had diffuse thyrotoxicosis, 28 


subtotal thyroidectomy has been followed by 
and 12 


euthyroid but were treated for severe cardiac 


recurrence of thyrotoxicosis, were 
disease. It is our practice to routinely reex 
amine patients treated with I'** at three- 


month intervals until they have become 
euthyroid and then at six-month intervals 
for at least two years following therapy 

Our selection of cases originally included 
only patients over the age of 40 years with 


More 


have been treating many younger patients, 


diffuse thyrotoxicosis. recently we 
especially if there have been associated medi 
cal disorders that increased the surgical risk 
or severe exophthalmos, or it the patient 
refused 


surgery. No patients were treated 


with 1'*" if they were known to be pregnant. 
Thus our series includes patients from 15 to 
74 years of age. 

Selection of the dosage of I?** to be used 
has depended upon the estimated size and 
weight of the gland and the thyroid uptake 
of 
weight of the thyroid may be difficult to 


as determined by tracer doses. The 


evaluate, experienced observers having an 
error of as great as 50%. Consequently, we 
have not attempted to judge the exact amount 
of radiation delivered per gram of thyroid 
tissue. Our dosage range for initial treatment 
has varied between 4 and 19 me. of I***, and 
at the present time it is usually between 6 and 
8 mc. With experience greater success has 
been achieved in selecting the optimum dose 
for each individual patient. 

In deciding whether a second dose should 
be given, the degree of improvement in the 
patient’s signs and symptoms three months 
after the treatment is the determining factor. 
If the patient has become euthyroid or has 
improved markedly, no further treatment is 
given and the patient is reevaluated in three 
months. However, if there is no improve- 
ment or only limited improvement, or if ini- 
tial improvement has been followed by a 
return of symptoms, an additional dose of 
[1®1 is given. 
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Patients receiving a second dose of I 
usually are given a smaller amount, between 
2 and 6 me. unless the initial treatment has 
had no apparent effect on the thyroid. In 
retrospect, three cases that became hypothy- 
roid after two doses of I**' given at three- 
month intervals might have become euthyroid 
dose of I'*' if observed 


without a second 


over a longer period of time. Four cases 
required three doses. However, in our ex- 
perience no cases have occurred that could 
not eventually be controlled if sufficient | 
was given. 
\. DirrusE THYROTOXICOSIS 
Seventy-seven patients with diffuse thyro 
toxicosis are included in this study. Eighteen 
were males, and fifty-nine were females. All 
of these are euthyroid or hypothyroid fol- 
Fifty-nine patients 


1 


lowing therapy with I' 
received one dose of I'*', of which forty-nine 
have become euthyroid and ten have had 
either transient or permanent hypothyroidism 
requiring thyroid replacement therapy. Fif- 
teen cases have required two doses of I’ 

following which four developed hypothyroid- 
ism. One case was only partially improved 
after two doses and preferred to have sur- 
gery rather than a third dose of I'**. Three 


‘1 None of 


these cases have had recurrence of thyro 


cases required three doses of I' 


toxicosis. 


B. NopuLar THYROTOXICOSIS 


Toxic nodular goiters respond less pre- 
dictably to I** and, ordinarily, require larger 
doses than do diffuse goiters. We consider 
subtotal thyroidectomy a more preferrable 
form of treatment in the majority of these 
cases and consequently have treated only 
those who refused surgery, were poor surgi- 
cal risks because of age or complicating dis 
ease, or were judged candidates for prepara- 
tion for surgery with I'*'. Of the 28 cases 
in this group, 17 received one treatment with 
I'*1, 10 received two treatments, and 1 re- 
three treatments. There were 23 
women and 5 men, varing in age between 
28 and 78 years. One patient became hypo- 
thyroid after one treatment and one became 


ceived 
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hypothyroid after two treatments. Some of 
the patients may have had diffuse thyro 
toxicosis without exophthalmos with inci- 
dental thyroid nodules not related to the dis- 
ease, in which case they are erroneously 
included in this group. Two patients receiv- 
ing two doses of I**! improved, but they re 
mained toxic and eventually underwent sur- 
gery. 

The initial treatment of these cases has 
varied between 8 and 10 mc., depending on 
the size of the gland and the thyroid uptake 
of I'**. Second doses have been of the same 
order. 

AFTER 


RECURRENT THYROTOXICOSIS 


THYROIDECTOMY 
['“ is an effective means of treating post- 
operative recurrent thyrotoxicosis, and our 
series includes 16 cases in this category, of 
which 2 14 were females. 
Ten of these received one dose ; five received 


were males and 


two doses, and one required three doses. 
Hypothyroidism occurred in one receiving 
one dose and one receiving two doses. The 
determination of the dose is based on the 
same criteria used in the treatment of diffuse 


thyrotoxicosis. 


D. Eutuyrom CArRDIACS 


The use of I'*' in euthyroid patients with 
cardiac disease has recently been under in- 
vestigation. In cases of severe angina or 


congestive failure unresponsive to usual 


measures reduction of thyroid function re- 
lieves the cardiac work load and may cause 
temporary improvement. Blumgart, Freed- 
berg, and Kurland,‘*® in summarizing the 
results in 1070 cardiac patients, found mod- 


erate or marked improvement in 75% of 
patients with angina pectoris and 60% of 
patients with congestive failure. Jaffe, Rosen- 


field, Pobirs, and Stuppy,* in a series of 231 


patients, reported improvement in 93% of 


patients with angina and in 81% of patients 
with congestive failure. 

The methods of therapy have varied, the 
recommended total dosage of I'** being as 
high as 50 mc., usually given in divided doses 
over several weeks to avoid sudden release of 
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stored thyroid hormone because of radiation 
thyroiditis. 

This procedure is primarily palliative, since 
there is no evidence that life expectancy is 
prolonged. Sufficient the 
effects of the induced hypothyroidism upon 


time to evaluate 
the primary pathological processes in the 
heart or blood vessels is lacking. As a result, 
only cases in which the prognosis is very 
poor and which have not responded to any 
known pharmacological or medical therapy 
have been treated. 

In our own limited experience of 15 cases 
adequate follow-up has been obtained in 12. 
The dosage of I'*' has been small, usually 
no more than 10 to 12 mc., and a second dose 
Of the 


eight patients with angina, seven were at 


has been given in only four cases. 


least temporarily improved, although four 


have died. Three of the four cases with 
congestive failure have died, but only one 
case did not show some temporary improve- 
ment prior to death. It is doubtful that the 
longevity of any of our patients has been 


altered. 


E. CoMPLICATIONS AND Toxic EFrFects oF [13! 

\ discussion of the complications of the 
use of I'*! in the treatment of thyrotoxicosis 
must be divided into two distinct categories : 
(1) the demonstrated or observed complica- 
tions and (2) the theoretical complications. 

(1). Observed Complications.—Recurrence 
of thyrotoxicosis has been reported only 
rarely We 
have observed no cases of recurrence in our 


following treatment with I[' 


series. 

Hypothyroidism, either temporary or per- 
manent, occurred in 18.2% of our diffuse 
toxic goiters, 7.1% of nodular toxic goiters, 
and 12.5% of recurrent thyrotoxicosis, with 
a total incidence of 14.8%. Our incidence of 
permanent hypothyroidism is 10.8%. Chap- 
reported an incidence of 
myxedema of 8%. Clark and 
ported varying degrees of hypometabolism 
in 17.2% of 628 patients treated with I'**. 


man and Maloof 
Rule *” re- 


Toxic effects of radioactive iodine have 


been reported uncommonly and have included 
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acne and gynecomastia.** This has not been 
noted in any of our patients. Hypoparathy 
roidism has been reported in one case treated 
with I'**. This case had been subjected to 
subtotal thyroidectomy prior to treatment. 
calcium or 


No. alteration in phosphorus 


serum levels has been observed in any of 


our treated patients. The blood picture is 
not altered by the amount of radioactivity 
used in the treatment of thyrotoxicosis. The 
amount of iodine given is so minute that toxic 
reactions do not occur even in patients who 
are known to be sensitive to iodine. Radi- 
ation sickness has not been reported follow- 
ing I'** treatment of thyrotoxicosis. Radi- 
ation thyroiditis or parotitis manifested by 
tenderness over the thyroid or salivary glands 
occurs in the first few days following treat- 
ment in a relatively few patients. This has 
been controlled easily by the use of analgesics 
for three to five days. 

Infrequently, in an extremely toxic person 
sufficient damage may occur to cause exces- 
sive release of thyroglobulin into the blood 
stream, producing an exacerbation of the 
thyrotoxicosis and, rarely, thyroid storm. 
We have had minor exacerbations occur in 
both of 
promptly to sedation and iodine. The occur- 


two patients, whom responded 
rence of exacerbations of thyrotoxicosis or 
thyroid storm can be avoided by the admin- 
istration of strong iodine solution U. S. P., 
starting four days after the administration 
of the dose of I'*', although we have seldom 
found this necessary. 

(2) Theoretical Complications —(a) The 
major limitation to the general use of ['** in 
the treatment of thyrotoxicosis has been the 
theoretical possibility of the later develop- 


ment of malignancy in the thyroid gland. 


Although experience has been obtained over 


more than a 14-year period, no cases of 
malignancy due to radioactive iodine have 
That 
occur in the future seems unlikely, although 


been reported in humans. this will 


at the present time it is impossible to state 

conclusively that this may not happen. 
Various animal studies have been 
formed which suggest that the malignant 
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changes observed in rats following I'*' may 
be due to hormonal factors rather than direct 
effect. 


pituitary tumors as well as thyroid neoplasia 


radiation Thyrotropin-containing 
have been produced in rats by both I*** and 
thiourea derivatives.7 Maloof ** was able to 
inhibit the development of pituitary tumors 
as well as prevent the histologic changes in 
the thyroid gland by the administration of 
desiccated thyroid. Doniach ¢ found a higher 
incidence of rats 
treated concommitantly with I'** and methyl- 
that the 
the ani 


thyroid malignancy in 


thiouracil. These studies suggest 
development of thyroid tumors in 
mals studied may have been due to excessive 
thyrotropic hormone. In man thyroid hor- 
mone has been used effectively to inhibit the 
production of this hormone and to produce 
involution of goiters.§ 

That genetic factors are important in the 
susceptibility to thyroid neoplasia is indicated 
by a comparison of the studies of Goldberg 
and Chaikoff,°' who induced malignancy in 
7 of 25 rats with [°*', with those of Maloof,” 
who under similar conditions found only | 
adenoma in 500 rats of a different strain 

In order,to evaluate the susceptibility of 
the human thyroid gland to radiation, Quim- 
by and Werner ** questioned 101 radiolo- 
gists and thyroid specialists as to the occur- 
rence of thyroid malignancy in patients who 
had received x-ray therapy to the cervical 
region. They concluded that there was no 
evidence of increased rate of neoplasia. Soley 
and Stone ** in a review of 48 cases of thyro- 
toxicosis treated with x-ray were unable to 
find any evidence of thyroid malignancy. 
However, Simpson ** and Clark **° suggested 
that thymus irradiation in infancy may result 
in thyroid malignancy. Radioactive iodine 
has been found to cause pleomorphic changes 
of cell nuclei in the human thyroid gland, 
but after more than 14 years of experience 
no cases of thyroid malignancy due to radio- 


active iodine have been reported. 


+ References 44-46. 

t References 48 and 49. 

§ Reference 50 crue, <G., Jr: 
communication to the authors. 


and Personal 


|| References 56 and 57. 
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The incidence of thyroid malignancy in 
association with or following thyrotoxicosis 
is small, Werner °* estimating this to be in 
the neighborhood of 0.1%. Although no 
cases have as yet been reported, it appears 
inevitable that thyroid malignancy will be 
found in patients who have received radio- 
the 
preciably greater than in those treated with 


active iodine. If incidence is not ap- 
other methods, radioactive iodine cannot be 
incriminated as being carcinogenic in man 
(b) The potential genetic hazard of radi 
ation from I*** is unknown in our present 
state of knowledge. The genetic effect oi 
tremendous radiation from nuclear weapons 
is still questionable, and there is wide dis 
parity of opinion amongst geneticists them 
selves. Consequently, it is impossible to as 
sess the effect of the comparatively minute 
amounts of radiation from therapeutic doses 
of I***. The uptake of I?* in various human 
tissues after massive doses given for thyroid 
carcinoma has been assessed in 13 patients 
by Kurland and Freedberg.®® The gonads 
were found to contain only minute amounts 
of radiation, less than many other tissues 
It thus seems unlikely that an appreciable 
hereditary effect would occur. However, it 
is probably not advisable to administer | 
to pregnant women, in view of possible ef- 
fects on the more susceptible developing fetus 


or on fetal thyroid tissue. 


THERAPY IN THYROTOXICOSIS 


(TABLE 2) 


SELECTION OI 


selection of treatment in indi- 


The 


vidual case of thyrotoxicosis depends on the 


any 


type of disease present, the age of the patient, 
consideration of the patient’s general physi- 
cal status, and the availability of different 
forms of therapy. 

In diffuse toxic goiter, radioactive iodin« 
is the preferable form of treatment in most 
cases. The morbidity inherent in surgery is 
avoided, and the cost to the patient is usually 
less. Hospitalization, if necessary, is brief. 


Exophthalmos, when present, is probably 


less apt to be aggravated following radio- 


active iodine. Formerly, because of the theo- 
retical possibility of producing thyroid malig- 
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nancy, the trend was to avoid using radio- 
active iodine in patients under the age of 40. 
However, as more experience has been ac- 
cumulated, we do not hesitate to treat 
younger patients, particularly patients with 
associated medical disorders or who refuse 
surgery, believing that we are substituting 
a slight potential hazard for a definite im 
mediate surgical morbidity. Pregnant pa- 
tients are treated with antithyroid drugs and 
desiccated thyroid until after the postpar- 
tum stage. Prepubertal children and adoles 
cents are best treated by subtotal thyroidec 
tomy, 

In toxic nodular goiter selection of treat 
ment has most frequently been subtotal thy- 
roidectomy, but in the majority of cases 
treated with radioactive iodine the response 
has been satisfactory. If other disease which 
might increase the surgical morbidity is pres 
ent radioactive iodine is the preferable form 
of treatment. Radioactive iodine is a satis- 
factory means of preparing patients for thy 
roidectomy, and in several cases where this 
was intended it was found that surgery was 
no longer necessary. Solitary toxic nodules 


We 


have reached the conclusion that surgery is 


are particularly apt to respond well. 


absolutely indicated only in those cases wher« 
the goiter is unusually large or where 
mechanical difficulties are present. 

In recurrent thyrotoxicosis following sub 
total thyroidectomy radioactive iodine is the 
treatment of choice, as it avoids the increased 
technical difficulties of reoperation with the 
associated increased morbidity. 


SUMMARY AND CONCLUSIONS 


The current methods of therapy of thyro- 
toxicosis are reviewed. 

Our experiences with I*** in the treatment 
of 132 patients with thyrotoxicosis and non- 
thyroid cardiac disease are presented. 


Radioactive iodine is the preferable type 


of therapy in diffuse toxic goiter because (a) 


surgical morbidity is avoided, (>) the theo- 
retical possibility of thyroid malignancy oc- 
curring from radioactive iodine is unlikely, 
and (c) results of treatment with radioactive 
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iodine are equally as good, if not better, as 
with the use of surgery. 

Toxic nodular goiter may be satisfactorily 
treated with either radioactive iodine or sub 
total thyroidectomy. Surgical treatment is 
specifically indicated in those cases in which 
the goiter is unusually large or where me 
chanical difficulties are present. 

Radioactive iodine may be satisfactorily 
used as preparation for surgery in cases of 
toxic nodular goiter. 

Recurrent toxic goiter is best treated with 
radioactive iodine because of the increased 
morbidity if reoperation is attempted. 
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TABLE 2.—Surgery 


of Thyrotoxricosts 


Per Cent of Patients 
Surgery 282 
0.1 tol 


Complications 
Mortality ae enone None reported 
Recurrent laryngeal nerve 

damage 0.45 to 5.25 


0.2 to 5.0 


eee None reported 
Hypoparathyroidism Theoretical 
8.0 to 17.2 
Rare 
Theoretical 


4.5 to 29.7 
1.0 to 6.85 
None 


Hypothyroidism 
Recurrence 


Thyroid malignancy 
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EVELOPMENT of successful surgical 
[ the relief of mitral 


techniques for 
necessary 


has made the careful 


evaluation of patients who might benefit from 


stenosis * 


mitral surgery. Numerous papers have ap- 
peared in the literature which describe the 
indications for surgical intervention and vari- 
ous methods which may be used to establish 
the presence of relatively “pure” mitral 
stenosis.+ As a result of our experience with 
500 to 


mitral commissurotomy, we have come to 


approximately patients subjected 
rely most heavily upon a detailed and com 
plete history and a thorough physical ex- 
amination, with emphasis on careful cardiac 
scrutiny. In addition, we have found the 
following helpful: fluoroscopic and ortho- 
cardiographic studies employing barium as a 
contrast medium (posteroanterior view and 
both oblique views); the standard 12-lead 
electrocardiogram ; usual laboratory studies, 
such as differential blood cell count, urinaly- 
sis, and sedimentation rate, and other pro- 
cedures specifically indicated. 
—— 
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This study is a clinical analysis of 67 
consecutive patients who were admitted to a 
private hospital with the provisional diag- 
nosis of predominant mitral stenosis suitable 
for surgical correction. These patients weré 
selected from approximately four times that 
number who were referred to us as possible 
candidates for mitral valvulotomy : the others 
were deemed unsuitable because of associated 
valvular lesions, irreversible pulmonary in 
or myocardial insufficiency, or 
the 
sufficiently pronounced to warrant ‘surgery 


sufficiency 


because effects of stenosis were not 


PURPOSE OF STUDY 

This paper has been prepared with several 
purposes in mind: First, we wish to demon- 
strate the degree of accuracy with which 
the average internist should be able to diag- 
nose surgically correctable mitral stenosis 
using only simple and readily available diag- 
nostic tools. Second, we should like to pre- 
sent a few hints as to preoperative and post- 
operative management. Third, we propose 
to assess the one- and two-year follow-up 
results in patients typical of those commonly 


seen in private practice. 


THE PATIENTS STUDIED 
AGE AND SEX 

The group included 56 women (84%), 
averaging 38.5 years of age, and 11 men 
(16%), with an average age of 39.0 years. 
The youngest was 26 years of age ; the oldest, 
59. 

Our experience confirms the impression 
of other investigators that age is not per se 
a contraindication to surgery.* Nevertheless, 
factors irreversible pulmonary 
changes, myocardial insufficiency, associated 
coronary artery disease, or marked calcifica- 
tion of the valve—all obstacles to successful 
met with most frequently 


such as 


surgery—are 
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among older persons. Our oldest patient, a 
man 59 years of age, died during surgery 
because of far-advanced pulmonary emphy- 
sema, fibrosis, and 


pulmonary coronary 


artery disease. A complete summary of his 


‘ase (Case 6) is included in this paper. 


History oF RHEUMATIC FEVER, TONSILLITIS, 


OR SCARLET FEVER 

Thirty-five patients (52%) had a definite 
history of rheumatic fever. Another seven 
patients gave a history of probable rheumatic 
fever: in these cases, however, the evidence 
was inconclusive. Incidences ranging from 
50% to 70% have been reported by other 
investigators. 

Sixteen patients gave a past history of 
scarlet fever, and thirteen patients stated that 
they were subject to an excessive number 
f sore throats and tonsillitis. 

20 


Fifteen patients (22%) gave no past his- 


tory of any of the aforementioned diseases. 


History oF RHEUMATIC FEVER 


(17%) 


history of rheumatic fever. We believe that 


FAMILY 


leven patients gave a family 
exposure to a Streptococcus carrier in the 
home is the most tenable explanation. Recent 
reports as to the efficacy of penicillin used 
prophylactically and the high incidence of 
rheumatic fever associated with scarlet fever 
ind recurrent respiratory infections lend 
support to this view.§ Possibly there is a 
hereditary factor: Wilson ** has reported that 
40 of 121 children from genetically suscep- 
tible families developed rheumatic fever. 


SuBACUTE BACTERIAL ENDOCARDITIS 
Six of our patients (9%) reported treat- 
ment for subacute bacterial endocarditis at 
some previous time. In each instance the 
infection had occurred since adequate chemo- 
therapeutic measures have become available. 
In our opinion, at least six months should 


elapse between eradication of subacute bac- 


terial endocarditis and subsequent mitral 
surgery. The six-month interval was decided 
upon empirically; we know of no evidence 
in support of either a longer or a shorter 
reeentiaaatee 

t References 10 and 11 

$ References 12-14. 


period of observation. None of our patients 


developed subacute bacterial endocarditis 


during surgery or the follow-up period. 
EMBOLIC PHENOMENA 

Sixteen patients (24%) reported embolic 
episodes in the past: of these, nine had suf- 
fered single episodes; five, two episodes, 
and two patients, three episodes—twenty- 
five in all. Their distribution was as follows: 
14 cerebral, 1 pulmonary, and 10 in the 


extremities or in abdominal organs. 


PROCEDURE 
Procedure.—All 
were admitted to the hospital approximately 


FOLLOW ED 


Preoperative patients 
five days prior to surgery. During their 
hospital stay, management was a joint ven- 
ture between the medical and surgical groups 
Disturbances in cardiac rate, fluid retention, 
electrolyte balance, or associated medical 
abnormalities were corrected insofar as pos 
sible. 

In order to insure complete coverage of 
all important facts, not one but three com- 
plete histories were taken by different ob- 
servers on separate occasions, and each 
given three physical examina- 
then 


patient was 
The 


evaluated carefully by the entire medical 


tions. combined findings were 
team: Each patient was classified according 
to the functional and therapeutic classifica- 
the 


Special attention was paid to presenting 


tion of American Heart Association 


symptoms; to past history, especially to 
episodes of rheumatic fever, subacute bac- 
terial endocarditis, and embolic phenomena, 
and to family history. 
Fuli fluoroscopic and orthocardiographic 
studies of each patient were prepared by 
the same radiologist and reviewed by both 
surgical and medical teams. Barium was em- 
ployed as a contrast medium in these studies, 
and posteroanterior and both oblique views 
were obtained. Twelve-lead electrocardio- 
grams were obtained for each patient. Lab- 
oratory studies routinely requested include 
blood 


determination, urinalysis, sedimentation rate, 


differential cell count, hematocrit 
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blood urea nitrogen in the fasting patient, 
and prothrombin time. 

We asked for cardiac catheterization of 
four patients because their symptoms sug- 
gested possible coexistence of interatrial 
septal defects. In four other patients asso 
ciated pulmonary pathology, presumably 
secondary to long-standing mitral stenosis, 
was evaluated in complete pulmonary-func- 
tion studies. 

At Operation. 


tored by a continuous electrocardiogram. The 


Heart action was moni- 


same anesthetist was present in each case 
studied. Endotracheal anesthesia with nitrous 
oxide, oxygen, and ether was used in each 
instance. All operative findings were re- 
corded in detail by the surgeon, and degree 
of regurgitation felt by the exploring finger 
noted. 


before and after valvulotomy was 


Use of finger-fracture and/or the Bailey 
knife was determined by the operative find- 
ings. 

Postoperative Procedure.—All 


were seen a minimum of twice a day by the 


patient Ss 


medical team; ventricular rate was carefully 
controlled, and painstaking attention was 
given to change in murmurs, development 
of friction rub, tracheal suction, and onset 
of signs and symptoms of “postcommis- 
surotomy syndrome.” 

Patients in the study have been followed 
postoperatively for periods of 12 to 24 
months. The six patients who died within 
that period were autopsied. 

This paper is concerned primarily with 
the clinical aspects of cases under study. 
Several cases are presented in detail. 


SYMPTOMS 


We are agreed with other observers that a 
number of patients may—with adequate ob- 
servation and proper medical management 
live for many years in relative comfort, ex- 
periencing little distress except after unusual 
exertion. A few may even live out a relatively 
normal life span with little or no restriction 
| 


in normal activity.|| Before surgical enlarge- 


ment of a stenosed mitral valve is recom- 


|| References 16 and 17 
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mended, the stenosis must have progressed to 
a point where it handicaps the patient; ob- 
servation over a reasonable period must 
that, optimal 


medical management, the patient’s condition 


have demonstrated despite 
is describing a downward course, and surgery 
must offer the hope of improvement in the 
patient’s condition or, at the minimum, halt 
the downward course of the disease. 
Sixty-three of the sixty-seven patients 
under study (94%) complained of progres- 
sive dyspnea. In many patients dyspnea was 
present only on exertion; in approximately 
15% dyspnea was also present during rest 
Paroxysmal dyspnea occurred in most of our 
patients at some time during their illness: 
the occasions usually were associated with 
some exciting factor such as pregnancy, 
previous surgery, or severe infection. Lewis 


and others § 


have postulated that the bouts 
of paroxysmal dyspnea represent repeated 
episodes of left atrial failure secondary to 
mitral stenosis in patients in whom a pro- 
tective rise in pulmonary vascular resistance 
had not yet developed. 

Fatigue was a principal complaint in 29 
patients (43%), many of whom stated they 
were not as disturbed by exertional dyspnea 
as by a constant feeling of weakness. Initially, 
we believed that the fatigue was of neuro- 
genic origin, but fatigue was reported with 
such regularity that we have accepted it as 


an important symptom and are now of the 


opinion that in severe mitral stenosis fatigue 


is in some manner directly related to the 
reduction in cardiac output. 

Hemoptysis was equally as common as 
fatigue, also being present in 29 patients 
(43%). When we speak of hemoptysis, we 
refer to definite spitting of blood and not to 
the frothy pink sputum commonly associated 
with pulmonary edema. Our figure compares 
favorably with the 47% reported by Logan 
and Turner.*° 

Recurrent pneumonia was reported by 21 
patients (31%). Many other patients re- 
ported attacks of acute bronchitis and so 
“asthmatic bronchitis.” Several pa- 
treated for 


called 
tients were typical 


{ References 18 and 19. 
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asthmatics until the diagnosis of mitral steno- 
sis was established. 

Other commonly reported symptoms are 
palpitation, irregular heart action, tachy- 
cardia, ankle edema, angina-like pain, and 
syncopal attacks. Initially, we had thought 
that the repeated syncopal attacks might 
be correlated with ball-valve thrombus of the 
mitral valve; in no case were we able to 
demonstrate such a relationship. Attacks of 
syncope are most logically explained as due 
cardiac with cerebral 


to reduced output 


anoxia, tachycardia, or vasovagal episodes. 


CARDIAC ENLARGEMENT 


In addition to physical examination the 


Ungerleider-Clark *' tables were used to 


evaluate the degree of enlargement evidenced 
Enlargement 


TABLE 1.—Cardiac 


Patients 
Degree of —— SE 
Enlargement Per Cent 


None . 5 7 
+1 . 10 
+2 PPT. 36 iA 


in the x-rays. A valuable physical sign which 
correlated well with other evidence of right 
ventricular hypertrophy was lift of the lower 
left parasternal area,?* noted in 33 patients 
(50% ). 

Degrees of cardiac enlargement found are 
summarized in Table 1. 


APICAL DIASTOLIC THRILL 
\n apical diastolic thrill was noted in 36 
(54%). 


thrill was well localized and became evident 


patients In several patients this 


only after mild exercise. 


AUSCULTATORY FINDINGS 
In every instance the pulmonic second 
sound was accentuated ; in 25 patients (37%) 
the sound was split. Harvey and his co- 
workers ** recently have emphasized the 
importance of demonstrating significant ac- 
tive pulmonary artery pressure elevation if 
we are to relate the patient’s symptoms to 
mitral block rather than to myocardial in- 


sufficiency. Although a loud P» is commonly 


seen in left atrial or left ventricular failure 
and is generally accepted as evidence of 
increased within 


pressure the pulmonary 


circuit, we caution against using this one 
finding alone as evidence of active pulmonary 
hypertension. In our own study we found 
poor correlation between the degree of hyper- 
tension and loudness of the Ps, and experi 
ence has demonstrated that equivocal results 
are obtained in mitral commissurotomy if 
pulmonary artery pressure is normal or only 
slightly elevated. 

\ Graham Steell murmur was present in 
(36%). 


murmur along the left sternal border usually 


24 cases This typical decrescendo 
indicates a severe degree of pulmonary hyper 
tension and/or dilation of the pulmonary 
valve ring. Although many standard text 
books indicate that a Graham Steell murmur 
is only an occasional finding, our experience 
indicates that this murmur is a frequent 
finding in patients with far-advanced mitral 
stenosis. Difficulty may be encountered in 
differentiating a murmur of pulmonary in- 
sufficiency from one of aortic insufficiency, 
but when the murmur is considered against 
the total hemodynamic background and in 
connection with the entire clinical picture 
the source of the murmur is readily apparent 

In every case subjected to surgery, we 
were able to elicit the characteristic diastolic 
murmur of mitral stenosis at the apex, 
although on occasion this murmur became 
audible only after exercise and even so was 
localized to a small area just inside the site 
of the apical impulse. The first sound in- 
Systole 


prolongation of the 


snapping. ex- 
with 


ventricular diastolic filling period. Commonly, 


variably was was 


tremely short, 
a mitral opening snap was heard at the 
fourth interspace along the left sternal 
border. 

Twenty-six of our patients (39%) had 
systolic murmurs readily heard at the apex. 
In most instances these murmurs were Grade 
1 or Grade 2 in intensity and, when trans- 
mitted, were heard at the left sternal border. 
In correlation of physical findings with other 
diagnostic modalities, these murmurs did 
not appear to be physiologically significant ; 
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they probably represented changes such as 
shortening of the chordae tendinae or slight 
tricuspid insufficiency or were caused by 
calcification of the median leaflet of the mitral 
valve. Four patients had apical systolic 
murmurs of Grade 3 intensity, with trans- 
mission toward the axilla: In three instances 
these murmurs were thought to indicate 
mitral insufficiency subordinate to the dy- 
namically more important stenotic lesion ; 
in the fourth, catheterization disclosed the 
typical pattern of tricuspid insufficiency and 
once the patient had been fully compensated 
prior to surgery the murmur was no longer 
audible. 

Three patients had Grade 2 systolic mur- 
murs at the primary aortic area, with trans- 
to the None of the 
three had associated peripheral evidence of 


mission neck vessels. 


aortic stenosis. Two of the three patients 


had been considered for mitral commis- 


surotomy a year previously but had been 
rejected at that time because of the associated 
their conditions 


aortic Jecause 


continued to deteriorate under medical man- 


murmurs. 


agement alone (confirmed in one patient 
by cardiac catheterization), these patients 
finally were accepted for surgery, albeit 
reluctantly. Unfortunately, one of the two 
patients died and the other obtained a poor 
result (Cases 3 and 4). We are convinced 
that—unless one is prepared to operate on 
both the mitral and aortic valves—patients 
with both mitral and aortic stenosis do better 
without surgery on the mitral valve alone. 


RADIOGRAPHIC FINDINGS 


Significant selective enlargement of the left 
atrium was noted in the right anterior oblique 
projections of all patients. Pastor ** has 
described the use of body-section radiography 
as helpful in demonstrating the enlarged 
left atrium in cases in which conventional 
films fail to bring out this feature properly, 
but we feel that this rarely is indicated in 
the cardiac assessment of the average candi- 
date for mitral commissurotomy. 

In 65 of our patients (97%) the postero- 
anterior cardiac silhouette showed the typical 
mitral configuration. 
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At fluoroscopy an attempt was made to 
note calcium within the valves. Since cal- 
cium can be spotted more easily in these 
than in routine x-rays, films were obtained 


in the posteroanterior projection and in both 


oblique views, with use of barium as a con- 
trast medium. Recently we have begun to 
use 7 ft. Bucky films obtained in the postero- 
anterior projection, to demonstrate calcium 
in the several valve areas better and to 
delineate with greater clarity the double- 
contour shadow so often seen in mitral 
stenosis. 

Radiographic evidence of calcium in the 
mitral valve was noted in 10 instances; in 
each, this was confirmed at surgery. How 
ever, calcium which had not been noted in 
films or on fluoroscopic examination was 
found at surgery in nine additional mitral 
valves. (Total number of patients with cal 
cified mitral valves was 19 [28%].) 

Bronchial-vascular markings were moder 
ately to markedly increased in the lung fields 
of 30 patients (45% ). Many of these patients 
showed ground-glass haziness throughout 
both fields 


hemosiderosis. 


lung indicative of extensive 
Radiograms of one patient, a 59-year-old 


man, suggested far-advanced pulmonary 


emphysema, later confirmed by complete 
pulmonary-function studies (Case 6). Bron- 
chographic studies taken at an earlier dat 
showed a second patient to have bilateral 
bronchiectasis, and serial films of a third 
patient—together with his clinical history 
supported a diagnosis of recent pulmonary 
infarction. 

We were unable to differentiate satisfac 
torily between right and left ventricular en 
largement on the basis of generally accepted 
criteria.# (Sussman and Jacobson ** experi 
enced similar difficulty when studying other 
conditions causing right ventricular hyper 
trophy.) For example, in seven cases in which 
the radiological impression suggested left 
ventricular enlargement, the electrocardio- 
gram showed no evidence of significant left 
ventricular hypertrophy. At operation, six 
— 
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of the seven were found to be cases of rela- 
tively pure mitral stenosis; the seventh, an 
instance of tight mitral stenosis with esti 
mated + 1 


regurgitation. Again, in four 


in whom + 2 


patients regurgitation was 
found at surgery the orthocardiogram showed 
no appreciable left ventricular enlargement, 
and an electrocardiogram detected ventricu 
lar enlargement in only one of the four (Case 
1) 


ELECTROCARDIOGRAPHIC FINDINGS 


The electrocardiogram proved to be one of 
the best aids in confirming the diagnosis of 
pure mitral stenosis. Routinely the stand- 
ard 12-lead electrocardiogram was used, and 
in all but a few instances an additional V.2R 
was obtained. Usually, previous trac- 
The 


criteria proposed by Sokolow and Lyon * 


lead 


ings were available for comparison. 


were used to determine right and left hyper 
trophy. 

Electrocardiographic evidence of right ven- 
tricular hypertrophy was found in 32 patients 
(48%). 
atrial fibrillation associated with right axis 


\bnormal P waves (P mitrale) or 


vertical heart found 


(51%). 


deviation and a were 


in 34 patients Evidence of left 
hypertrophy was present in two patients: 
This condition was confirmed at surgery in 
one patient; the other had pure mitral ste 
nosis. 


had 


normal 


Preoperatively 38 patients (57%) 
atrial fibrillation; 29 (43%) 


sinus rhythm. We did not attempt to con- 


had 


vert atrial fibrillation to a normal sinus mech- 
anism. After surgery, all patients who previ- 
ously had demonstrated atrial fibrillation 
maintained the fibrillation, and 10 patients 
with normal sinus rhythm preoperatively 
developed atrial fibrillation. 

had normal 


Five of our patients (7% 


) 
tracings: Four of these were found to have 


pure mitral stenosis at surgery; the surgeon 
reported no significant mitral stenosis in the 
fifth, who earlier had undergone cardiac 
catheterization without demonstration of an 
intracardiac shunt. This case has been re- 
tii 


* References 28 and 29. 


ported previously — as one of a group with 
false mitral stenosis, and is presented in 
detail in this paper (Case 2). 
One patient had electrocardiographic e\ 
dence of myocardial ischemia (Case 6). 
FUNCTIONAL CI 


ASSIFICATION 


None of the patients was in Class I. Sevei 
(10% ) were in Class II; fifty (75% ) 
in Class ITI, (15% 


1\ 


were 
and ten were in Class 


PREOPERATIVE DIAGNOSES 

Our preoperative diagnoses in these 67 
cases were as follows: pure mitral stenosis 
61; predominant mitral stenosis and associ 
insufficiency, 3; predominant 


ated mitral 


mitral stenosis and associated aortic sten¢ 
4 > 


sis, 3. 


INCIDENTAL PROCEDURES 


Prior to hospital admission, seven patients 
received bishydroxycoumarin (Dicumarol) 
as a protection against recurrence of emboli 
phenomena; their prothrombin levels had 
been kept at 40% to 50% of normal. Bishy 


droxycoumarin therapy was discontinued 
during the preoperative period, without inci 
dent. 

None of the patients demonstrated either 
clinical or laboratory evidence of rheumatic 
activity. 

rTHROMBI LEFT ATRIUM 


WITHIN THE 


Basing our decisions upon the previous 
occurrence of embolic episodes, atrial fibril- 
lation, and syncopal attacks, we attempted te 
establish preoperatively whether or not a 
thrombus was present within the left atrium 
Eight times the diagnosis was made; we 
were wrong in each instance. Apparently 
patients who have had previous embolic 
episodes are no more likely to have a throm 
bus within the atrium than patients who have 
never suffered embolism. Ten patients (15%) 
were found at surgery to have thrombi within 
the left atrium; these thrombi were undiag 
anceabtaiaiaaenen 

+ Mahoney, D.: Mitral 
False Mitral Stenosis, read before the 24th Annual 
Heart 


Commissurotomy ifort 


Symposium of the Los Angeles County 


Association, Oct. 14, 1954 
471 





nosed clinically. Apparently thrombi within 
the left atrium are difficult to diagnose short 
of actual exploration of the atrium: Unless 
one also plans to correct coexisting mitral 
stenosis in the same operation, we are con- 
vinced of the futility of surgery for the sole 
purpose of removing a clot from the atrium. 
Too, fresh thrombi and not old organized 
clots are the source of embolli. 

DIAGNOSIS WITH 


CORRELATION OF CLINICAI 


SURGICAL FINDINGS 


lhe diagnosis of pure mitral stenosis was 
made in 61 cases. Of the other six, three pa 
tients were believed to have a minimal de- 
gree of mitral insufficiency, and three others, 
coexisting aortic stenosis. Nevertheless, mi 
tral stenosis was considered to be the pri 
mary valvular difficulty. 

At surgery, 60 patients were found to have 
mitral orifices estimated to be 1 sq. cm. or 
smaller ; 53 of these patients had pure mitral 
stenosis ; in another 7 the regurgitant jet was 
estimated by the surgeon to be minimal to 
+1, 

In four patients the degree of mitral re 
gurgitation was judged to be +2; in two of 
these the orifice exceeded 1 sq. cm. but a 
significant degree of stenosis was present 
We had been prepared to find mitral insuffi 
ciency in two of the four. 

A third case in which associated mitral in- 
sufficiency was suspected was found at oper- 
ation to be pure mitral stenosis. 

Coexistent aortic stenosis was diagnosed 
in three patients, one of whom also had as 
sociated mitral insufficiency. As previously 
mentioned, two of these patients had initially 
been refused surgery because of the aortic 
involvement. The aortic lesions were con- 
firmed at surgery in these two patients; the 
third patient was found to have pure mitral 
stenosis. 

3ecause of their unusual nature, the final 
two cases are presented in detail. One had 
a fibrocalcific band in the region of the atrio- 
ventricular groove, probably of tuberculous 
origin, which constricted the mitral opening, 
simulating mitral stenosis (Case 1). The 
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remaining patient was found at surgery to 
have no mitral lesion (Case 2). 

Clinical impressions were confirmed at 
Janton 


/ 


ceteketeeee oO 
reviewing 24, 


surgery in the majority of cases. 
and his co-workers,°*° cases 
subjected to mitral commissurotomy, reported 
similar correspondence between clinical im 
pression and findings at surgery. 

FINDINGS 


IMMEDIATE POSTOPERATIVI 


The operating surgeon estimated the de 
gree of regurgitation in each patient both 
preoperatively and postoperatively. Seventeen 
patients in whom no regurgitation existed 
prior to valvulotomy developed +-1 regurgi- 
tation; in three the degree of regurgitation 
increased from 0 to +2 following operation ; 
in two others it rose from a preoperative + 1 
to a postoperative + 2. Of course the full 
significance of these findings will not become 
apparent until a far greater number of cases 
have come under scrutiny over a much longet 
We have noted 


postoperative period. with 


interest that, of the 22 cases in which re 


gurgitation was increased following valvu 


lotomy, a knife was used in 18. The method 


of performing valvulotomy described by 


Beck *! may be helpful in preventing the de 
velopment of regurgitation postoperatively 
Postoperative and preoperative ausculta- 
tory findings were correlated as follows: Pre- 
operatively, 26 patients had apical systolic 
murmurs; in 23 of them, intensity of the 
murmurs was either Grade 1 or Grade 2; in 
three, the murmur was Grade 3 in intensity 
Postoperatively, the number of patients with 
apical systolic murmur had risen to 35; in 
11 patients the murmur was of the magni 
tude of Grade 3 or Grade 4, although 8 of 
the 11 patients in this group had either no 
murmur or only a Grade 1 murmur preoper 
that a knife 


used to perform the commissurotomy in 10 


atively. Again, we note was 
of the 11 patients. 

\ pericardial friction rub was audible at 
some time during convalescence in 28 of the 
61 patients surviving the operation (46% ) 
Probably a friction rub would have been 


heard in every case if surgical dressings had 
4 > Ss 
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not interfered with proper auscultation dur- 
ing the period when a rub would have been 


most audible. 


CLINICAL MANAGEMENT 


Preoperative Period.—Our patients were 
hospitalized approximately five days prior to 
operation. In order to insure adequate con- 
trol of the ventricular rate during surgery, 
each patient received digitalis preparations 
during his hospital stay. Because of its low 
toxicity ¢ gitalin (Gitaligin) is the prepara 
tion we prefer; in most instances 1.5 mg. 
daily, administered in divided doses, proved 
ample. In no instance were we able to dem 
onstrate toxic symptoms attributable to the 
digitalis per se either in the preoperative or 
in the postoperative period. 

\ncillary measures included the prophy- 
lactic administration of penicillin, restriction 
of daily sodium intake to 200 mg., and—if 
indicated—use of mercuria! diuretics. (Quint 
dine was not employed preoperatively be 
cause of its depressant effect on the myo 
ardium. 

lt Operation.—Premedication was _ pre- 
scribed by the anesthetist, who saw the pa 
tient the day before surgery. During surgery 
every case was monitored with the aid of a 
continuous-writing electrocardiograph and 
cardiac drugs were used but 
the 


\dequate tidal exchange proved 


oscilloscope : 
rarely, and only upon advice of the 
cardiologist. 
the most useful single measure to combat 
arrhythmias, hypotension, and tachycardia 
during surgery. Drugs most commonly em- 
ployed were atropine and methoxamine. 
Blood was used for replacement of estimated 
loss. 

Postoperative Period—F¥or two or three 
days following surgery all patients were at- 
tended by nurses especially trained in the 
handling of chest cases. 

Maintenance of an adequate airway by 
prompt and thorough tracheal toilet is of 
utmost importance and, in one instance, 
proved life-saving. Cough was encouraged, 
and penicillin prophylaxis was employed. 
a 


t References 32-34 


Oxygen was supplied by nasal catheter or 


intermittent positive pressure. Measures 
were taken to prevent cardiac failure, and 
excess fluid was removed by thoracentesis 
when indicated. Careful records of intake 
and output were kept. 

Dietary sodium restrictions were removed 
during the first three days after surgery. 
Early in our series, before this precautionary 
measure was adopted, low-salt syndrome de- 
veloped in one patient. Persons usually come 
to operation after prolonged periods of salt 
restriction, with serum sodium values ap 
proaching the lower limits of normal. During 
surgery and in the immediate postoperative 
period, these patients lose excessive amounts 
of NaCl via the skin; at the same time re 
duced output of urine and the administration 
stores of 


of salt-free fluids tends to dilute 


sodium already perilously low. As Goodyer 


and Glenn have demonstrated in_ their 
studies of electrolyte balance, hyponatremia 
is a definite entity in patients undergoing 
mitral valvulotomy. 

Depressant drugs such as morphine and 
meperidine (Demerol) were used _ infre- 
quently ; as soon as feasible, pain was con 
trolled by codeine and acetylsalicylic acid 
Lanatoside C (Cedilanid) was given intra 
venously to control rapid supraventricular 
rate. In retrospect, we feel certain that sev- 
eral of our patients had episodes of rapid 
after receiving 


supraventricular response 


meperidine. This drug reaction has since 
been described by other investigators,** but 
at the time we were unaware of the phe 
nomenon, 

Corticotropin and cortisone were employed 
in only a few instances in which the possi 
bility of rheumatic reactivation occurred. 

Gitalin was employed when indicated ; the 
low toxicity of this digitalis preparation was 


especially gratifying in postoperative man- 


agement. 

Upon discharge, all patients received in 
struction as to activities and continuation of 
salt-poor diet and digitalis, and they were 
requested to return for periodic checks. Daily 
dose of oral anticoagulant was continued for 
Several of the younger pa- 
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tients, and patients whose rheumatic fever 
had been reactivated, were placed on long- 
term oral penicillin prophylaxis. 

At least six months and preferably one 
year was permitted to elapse following sur- 
gery before conversion of atrial fibrillation 
to normal sinus rhythm was attempted, as we 
felt that 
stubbornly resistant to conversion. 


would be 
When 


deemed advisable, conversion was always at 


the traumatized atrium 


tempted in the hospital under electrocardio- 
graphic control, and the patient was given 
anticoagulants. 

OR POSTOPERATIVELY 


EMBOLI AT SURGERY 


No fatal embolic episodes occurred in this 
series. One patient developed right hemi- 
plegia during surgery, which responded to 
treatment with stellate ganglion block fol 
lowed by intravenously administered hydro- 


alkaloids 


At the time she was discharged 


genated ergot (Hydergin) and 
heparin. 
from the hospital, power had partially re- 
turned to the involved limbs and the patient’s 
speech had improved. Her condition has 
continued to improve since her discharge. 

A second patient, who, prior to surgery, 
had had a pulmonary embolus, suffered a 
fresh embolus to her right leg on the second 
postoperative day. She made an excellent 
recovery after anticoagulant therapy and was 
counseled to continue taking bishydroxy- 
coumarin. 

No embolic episodes were recognized in 
the remainder of the patients during their 
hospital stay; none of patients has suffered 
an embolism or has developed subacute 
bacterial endocarditis during the follow-up 


period. 


RHEUMATIC ACTIVITY IN THE AURICULAR 


APPENDAGE 
Auricular appendages were examined in 
20 (31%) 
matic activity. In 
patients had had normal sinus rhythm prior 


65 cases ; were positive for rheu- 


16 of the 20 cases the 
to surgery, an incidence of 80%. Seventeen 
of the twenty appendages showing rheumatic 
activity had come from persons under 40 


years of age. Thus our findings are in keep- 
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ing with earlier reports § that rheumatic 
activity is found in approximately 35% of 
the appendages studied and that rheumati 
most common in 


involvement is persons 


under the age of 40 who have normal sinus 


rhythm. 


POSTCOM MISSUROTOMY SYNDROMI! 


Fourteen of the sixty-four patients who 
survived the operation (22%) developed 
symptoms of postcommissurotomy syndrome 
similar inci 


Ellis,* 


during their hospital stay. A 
dence has been reported by Soloff, 
and Jones.*! 

One patient became acutely psychotic but 
Another de 


veloped fulminating rheumatic pneumonitis, 


made a complete recovery. 


to which she succumbed (Case 5). 
\pparently, penicillin failed to forestall 
development of the syndrome. In most in 
stances, salicylates exerted a beneficial effect 
REPORT OF CASES 
Case | 
to the Good Samaritan Hospital in April, 1954, for 


\ 26-year-old white man was admitted 


mitral surgery. Cardiac enlargement had first beer 
noted in October, 1950, from which time the patient 
reported progressive dyspnea and edema, both of 
which had become marked in the past seven months 
Treatment had consisted of low-salt diet, digitalis 
and periodic injection of meralluride (Mercuhydrin 
Past 
history were noncontributory. 


to control the failure. history and family 
Physical examination revealed a well-develope: 
Nec} 
veins were distended, and pulsations representing 


\ and V 


120/70 in both arms. The margin of the liver was 


well-nourished man in moderate distress 


waves were present. Blood pressure was 


palpable 2 fingerbreadths below the costal cage an: 
was very tender. The lungs were clear. The heart 
with the left 
cm. to the left of the midclavicular line 


dullness 2 
No point 


of maximal impulse was felt. No thrills or thrusts 


was enlarged, border of 


were palpable. The rhythm was totally irregular 
at an apical rate of 80. Heart tones were heard at 
all the with M; accentuated, and P 


was greater than A». A low-pitched diastolic rum 


valve areas, 


bling murmur was audible at the apex. 
Orthocardiograms in the right anterior-obliqu 
projection revealed a mitral type of configuratio1 


with a prominent pulmonary artery segment, a 


double-contour shadow, and enlargement of the left 


atrium. No calcium was noted. The lungs were 


clear. 
— a 
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\n electrocardiogram revealed atrial fibrillation, 
right-axis deviation, and right ventricular hyper- 
trophy. Because of sharply inverted T waves in 
the left precordial leads, local myocardial disease 
was suspected. 

The clinical impression was that of pure mitral 
stenosis with progressive symptoms despite ade- 
quate medical management. The patient was treated 
usual fashion, 
failure, and at the time of surgery was classified 
Grade II-C. 


Surgery was done on April 16, 1954, through a 


in the with good clearing of the 


leit thoracotomy. The pericardial sac was found 
to be obliterated, and the pericardium was thickened. 
In the thick 


plaques of pericardium were noted, closely adherent 


region of the left atrium several 
to the epicardium in the region of the A-V sulcus; 
these were dissected free and removed. Pulmonary 
irtery pressure was felt to be elevated minimally. 
Exploration of the left atrium revealed a normal 
mitral valve and an intact interatrial septum. The 
final surgical impression was calcific pericarditis 
with localized constriction in the region of the 
\-V sulcus 

The 


was discharged into the care of his local physicians, 


patient made an uneventful recovery and 


vith good relief of all symptoms 
Comment.—This is a case of false “mitral 
stenosis” which had the physical, radio- 
graphic, and electrocardiographic appearance 
of mitral stenosis of valvular origin, yet was 
actually caused by an external constriction 
in the region of the A-V sulcus. Edwards * 
recently has presented an excellent clinico- 
pathologic review of conditions simulating 
mitral stenosis. In our experience, atrial 
septal defect has been the commonest cause 


of false “mitral stenosis,” and the simulta- 


neous presence of interauricular septal defect 


and mitral stenosis (Lutembacher’s syn- 


drome) is extremely rare. 


Case 2. 
the Good Samaritan Hospital in October, 1953, with 


-~A 26-year-old woman was admitted to 


a chief complaint of progressive fatigue and dyspnea 
on exertion. As a child, she had suffered many joint 
pains and “growing pains,” associated with dyspnea. 
In July, 1952, the patient had developed hemiplegia 
of the left side, which apparently had been caused 
by mycotic embolization and which cleared with 
good recovery of motor function once the under- 
bacterial had been 

six-week antibiotic 


lying subacute endocarditis 
eradicated by a 


therapy. 


course of 


Physical examination revealed a well-developed 
well-nourished normotensive white woman in no 
acute distress. Pertinent findings were confined to 


the heart, which appeared normal in size. lift 
was felt in the region of the third and fourth inter 
costal space to the left of the parasternal line. A 
and at the 
mitral area a light diastolic thrill ending with a 


pulmonary closure tap was present, 
tap was noted. Heart tones were heard clearly at 
all valve areas. P, was more pronounced than A 
and was split; the first sound at the apex was 
greatly accentuated. At the apex a mid- and late- 
diastolic crescendo murmur was heard, with marked 
shortening of the systolic period. A very short 
systolic murmur also was audible. 

Orthocardiograms in the right anterior-oblique 
projection revealed only minimal enlargement of 
the left atrium. An electrocardiogram showed nor 
mal sinus rhythm with a normal axis and R-R’ 
wave in the right precordial leads. 

The clinical impression was pure mitral stenosis 
secondary to rheumatic fever; the patient was 
judged to be in Class II-C. 

During exploratory surgery a normal-appearing 
heart and mitral valve were found. In the opinion 
of the surgeon, pulmonary artery pressure was not 
elevated. No clots or calcium were present within 
After the patient’s un- 


the valve or the atrium. 


eventful recovery from surgery, pressures and 
oxygen samples were obtained from the right side 
of the heart and from the pulmonary artery by 
cardiac catheterization. Pressures were all within 


normal limits, and no shunt was demonstrated. 

Comment.—This patient has been followed 
on an outpatient basis since surgery. Her 
physical findings and symptoms remain un- 
changed. We have no adequate explanation 
as to the cause of the symptoms or the physi- 
cal findings. 


2 


Case 3.—A 47-year-old white woman was first 
seen in September, 1952, with chief complaints of 
exertional dyspnea, easy fatigue, and palpitation 
At the age of 17 the patient had been told that she 
had a heart murmur, but no past history of rheu- 
matic fever was noted. Despite adequate medical 
measures the patient’s symptoms had become pro 
gressively worse during the previous five years. 
Examination revealed significant findings to be 
confined to the heart. Cardiac enlargement was 
Grade IV, and a lift was present in the parasternal 
area. No thrills or taps were felt. Heart tones were 
heard clearly at all valve areas. P. was greatly 
accentuated and closely split. M: was accentuated. 
A loud, blowing Grade 
heard at the base of the heart, was maximal over 


3 systolic murmur was 


the pulmonic area, and was transmitted to the left 
axilla and under the left clavicle. The murmur was 
not audible in the neck vessels. At the left sternal 
border a diminuendo murmur was heard. At the 
apex a low-pitched, mid- and late-diastolic murmur 
could be heard, which ended with a snapping first 
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sound. Heart rhythm was regular; blood pressure 
was 115/80. 

Orthocardiograms and fluoroscopic studies re 
vealed very marked prominence of the pulmonary 
artery segment and accentuation of the hilar vessels. 
The heart was enlarged, and, in the right anterior 
oblique projection, decided enlargement of the left 
atrium was apparent. In the opinion of the radiolo 
gist, these findings were compatible with the clinical 
diagnosis of simultaneous presence of interauricular 
septal defect and mitral stenosis. 

The electrocardiogram demonstrated large broad 
notched P waves in Lead II, with an associated 
right bundle branch block. Cardiac catheterization 
failed to disclose a shunt; however, the main pul 
95/45 mm. Hg 
peripheral pulmonary artery pressure was approxi 
mately 35 mm. Hg. At that time surgery was not 
advised because of the loud basal systolic murmur. 

In June, 1953, 
Good Samaritan Hospital with essentiaily the same 


monary artery pressure was and 


the patient was admitted to the 


clinical findings as on previous examination. Al 
though she was believed to be a poor risk, operation 
was advised at this time because of the progressive 
downhill course of her condition, despite the severe 
pulmonary hypertension and presence of the loud 
basal systolic murmur, which was believed to in 
dicate possible aortic stenosis. 
the pulmonary artery was found 
The mitral valve was found 


knife 


At surgery 
to be large and tense. 
to be calcified, and a 
the tight mitral stenosis. Minimal mitral regurgi 
tation was present postoperatively. A thrill 
Although blood pressure 


was used to correct 
was 
palpable over the aorta. 
became unobtainable during surgery, the pressure 
returned once the mitral orifice had been widened 

Postoperatively, the urine output remained low; 
nonprotein nitrogen rose from 31 mg. to 108 mg. 
per 100 cc. 
low despite 
the patient developed failure of the right side of the 
heart and died on the 18th postoperative day. 


Serum sodium and chlorides remained 


corrective measures. Concomitantly, 


At autopsy the heart was found to weigh 590 
The left atrium was dilated markedly and 
The mitral 


gm. 
appeared twice the normal size. 
exhibited calcification of the superior margins; the 


valve 


lumen admitted a finger with difficulty, and evidence 
of recent surgery at the posterior commissure was 
present. No interatrial or interventricular defects 
were found. 
orifice was narrowed and thickening of the leaflets 


The aortic valve was calcified; the 
had occurred, and the commissures were found to 
have fused. Lumens of the coronary vessels were 
not reduced significantly, and no evidence of infarc- 
tion was noted. No intracardiac clots were present. 
The autopsy report gives the size of the left ven- 
tricle as 18 mm. and notes that the right ventricle 


was hypertrophied, but no measurement is recorded. 
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Upon gross examination a large thrombus was 


found partially to occlude the lumen of the right 
main pulmonary artery; the lung parenchyma ap- 
peared normal. Microscopically, moderate arterio- 
sclerosis of the lung was revealed. A recent embolus 
to a branch of the superior mesenteric artery had 
resulted in bowel infarction. 

Comment.—From _ several standpoints, 
this patient was a poor candidate for surgery : 
Pulmonary changes were of a severe natur¢ 
and probably contributed to her symptoms 
as fully as did the block at the mitral valve 
\lso, aortic stenosis was present, which we 
were not prepared to deal with at that time 
but would attack together with the mitral 
valve lesion if we were to operate today. Al- 
the 


surotomy was performed, we 


commis- 


that the 


mitral 
felt 
aortic lesion had minor hemodynamic signifi 


though, at the time 


cance, we are aware that an extra load was 
placed on an already-damaged left ventricle 
with the correction of the mitral lesion. Clin 
ically, we had placed too great emphasis on 
the normal blood pressure and pulse pressure 


Development of a low-sodium syndrome 


and postoperative peripheral emboli contrib 


uted to the fatal outcome. 

CASE 4.—A 
complaints of progressive dyspnea, fatigue, and epi- 
sodes of fainting was admitted to the Good Samari- 
tan Hospital in April, 1954. He had had scarlet 
fever at the age of 13, and his activities had been 


37-year-old white man with chief 


restricted following discovery of a heart murmur. 
In the past, numerous episodes of heart failure had 
necessitated repeated hospitalization. 

follows : heart 


Cardiac were as The 


silhouette was enlarged to the left, with the point 


findings 


of maximal impulse in the fifth intercostal space 
outside the midclavicular line. No lifts or taps were 
A diastolic thrill was noted at the apex. 


areas, al- 


present. 
Heart 

though the first sound at the 
muffled. Pe was accentuated. An opening snap could 
be heard at the left sternal border, and a loud low- 
pitched mid- and late-diastolic murmur was noted 
at the apex. At the primary aortic area, a Grade 3 


tones were audible at all valve 


aortic area was 


harsh blowing systolic murmur was heard, which 
was transmitted to the neck vessels. Pressure in 
both arms was 110/76; normal sinus rhythm was 
present. 

Orthocardiograms revealed clear lung fields and 
a typical mitral configuration with a double con- 
tour; no evidence of left ventricular enlargement 
was present. An electrocardiogram showed notched 
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and evidence of left 


and II 


ventricular hypertrophy in the precordial leads. 


P waves in Leads | 

The predominant lesion was believed to be mitral 
stenosis associated with a moderate degree of aortic 
stenosis. Because of the latter finding we hesitated 
to perform mitral surgery, but we finally decided 
upon the operation because of deterioration in the 
patient’s status. 

At surgery the pulmonary artery was large and 
tense. A marked thrill the 
The left atrium free of clot, but the 


valve was calcified and a +2 


was felt over aortic 


valve. was 
mitral regurgitation 
jet was present in addition to the fairly tight mitral 
stenosis. The valve was fractured, without increase 
in the degree of regurgitation. 

developed a loud 


Postoperatively, the patient 


In addition to a loud systolic 


thrill 


mitral systolic blow. 


murmur in the aortic area a was readily 
palpable at the same site. 

Comment.—The situation is similar to the 
previous case in that we were unprepared to 
the the 


Postoperatively this patient 


correct aortic stenosis at time of 
mitral surgery. 
has done poorly 

Case 5.—A 28-year-old white woman with pro+ 
gressive symptoms of failure with extreme dyspnea, 
repeated attacks of pneumonia, and fatigue despite 
an adequate medical regimen of four years’ duration 
was admitted to the 
1953 


Good Samaritan Hospital in 


November, Rheumatic fever had been di- 


agnosed at the age of 8 

Physical examination revealed slight cardiac en- 
largement, with the point of maximal impulse in 
the fifth intercostal space outside the midclavicular 
line. Normal sinus rhythm was present; heart rate 
was 60. A lift was present in the lower left sternal 
area. A pulmonary closure tap was felt, and at the 
apex a diastolic thrill was discernible. Heart tones 
audible at all valve areas. P2» 
accentuated, Steell murmur 
noted at the At the 


loud rumbling mid- and late-diastolic murmur with 


were clearly was 


and a Graham was 


left sternal border. apex, a 
accentuated first sound was heard. Systole appeared 
to be very short 

Orthocardiograms disclosed a typical mitral con- 
contour and selective left 


figuration with a double 


atrial enlargement. An electrocardiogram showed 
normal sinus rhythm with left atrial enlargement 


The 
suffered 


clinical 
from 


ventricular hypertrophy. 
that the 
relatively pure mitral stenosis. 


and right 


impression was patient 
At surgery the pulmonary artery was found to 
Enlargement of the left atrium 
was noted. The mitral orifice proved too small to 


be large and tense. 


admit the tip of a single finger, and a knife was 
used to enlarge the opening. Plus one regurgita- 


tion was present after surgery. 


Following surgery, fever, chills, and dyspnea de- 


veloped. Respiration became rapid, and a migrating 


friction rub was noted. X-ray findings compatible 


with bronchopneumonia were found in one lung; 


a few days later this area had cleared, but the con- 
dition was found to have recurred in a lobe of the 
We believe these findings to repre- 


opposite lung. 


sent a reactivation of rheumatic fever, with an 
episode of rheumatic pneumonitis. Attempts at ther 
apy—which included corticotropin administration 
were of no avail; the patient died on the 14th post- 
operative day. 


\t autopsy, the heart was found to weigh 330 gm 


I 
\ll valves were normal with the exception of tl 
! 


mitral valve, which was fibrous and stenotic. 1€ 


chordae tendinae were noted to be shortened, and 
the papillary muscles were hypertrophied. The 
terior commissure had been cut completely. 
right ventricular wall measured 6 mm.; the 
ventricular wall measured 10 mm 

Che pleural cavities were free of fluid. The lungs 
lung 
The 


lungs were dark red, firm, and rubbery, with sev 


were large and extremely heavy—the right 


weighing 1000 gm. and the left lung, 800 gm. 


eral hemorrhagic areas. Lung tissue was uniformly 


solid—smooth and rubbery, without the granularity 


or friability of pneumonic consolidation. Cut sur 


faces were only slightly wet. Histologic study of 


sections from the firmer basal regions disclosed 


profound interstitial fibrosis: The alveoli were com- 


posed of gland-like spaces lined with cuboidal 


epithelium and separated by myxomatous-appearing 
connective tissue; proliferation of endothelial cells 
had obliterated 


and 


the lumens of the smaller arteries 


arterioles. In other sections of the lung the 
picture was that of acute and chronic passive hyper- 
emia. 

The 


mitral 


final pathological impression was severe 


The 


lungs showed acute and chronic hyperemia, witl 


stenosis with recent commissurotomy. 


interstitial fibrosis and superimposed interstitial 
pneumonitis. 
Comment.—In this case rheumatic pneu- 
monitis complicated an otherwise ideal situa- 
tion for mitral commissurotomy. Clinical and 
pathologic features resembled like cases re- 
ported in the literature.§ Often it is difficult 
to differentiate the pneumonic manifestations 
of rheumatic fever from primary atypical 
pneumonia or effects of multiple small pul- 
monary emboli. In this instance, the patho- 
logic findings were completely in accord with 
the clinical diagnosis of rheumatic pneumo- 
nitis and clearly ruled out the other similar- 


appearing conditions. 
———— 


§ References 43 and 44. 





V/ 


Case 6.—A 59-year-old man was admitted to the 
Good Samaritan Hospital in February, 1954, for 
treatment. No early history suggestive of rheu- 
matic fever was given, although a heart murmur 
The 
patient had suffered a “heart attack” at the age of 
43, from which time he had taken a daily mainte 


had been discovered when the patient was 18 


nance dose of digitalis. Dyspnea at rest had been 


present for the previous eight years. In the five 
months preceding hospitalization he had been sub- 


attacks of paroxysmal nocturnal dyspnea. 


ject to 
Shortly 
episode of substernal discomfort lasting for four 


before hospitalization he had suffered an 
hours, with pain radiating into the left arm. Re 
mainder of the history was noncontributory. 
Physical examination on the morning of admis 
sion revealed a poorly nourished white man with 
The 


appeared plethoric, and a suggestion of cyanosis 


labored respirations while at rest. patient 
could be detected. The patient was apparently using 
his accessory muscles of respiration, and marked 
retraction of the supraclavicular and suprasternal 
areas was noted. A moderate increase had occurred 
in the anterior-posterior diameter of the chest. 
Fine moist rales were heard at both lung bases; 
expiration was prolonged, with numerous expira- 
tory wheezes. 

The 
point of maximal impulse in the 
about 1 


A parasternal 


left, with the 


sixth 


heart was enlarged to the 
intercostal 
outside the midclavicular line. 


space cm. 


thrust Rhythm 
that of atrial fibrillation, with well-controlled 
than Az, 
heart tones were readily audible at all valve areas 


At the 


murmur with an accentuated first sound was heard. 


was present. was 


ven- 


tricular response. Ps was greater and 


apex a mid- and late-diastolic rumbling 


No peripheral signs of right heart failure 


were 
noted. 

An electrocardiogram disclosed the presence of 
vertical 


atrial fibrillation, right axis deviation, a 


heart, and digitalis effect. Tall R waves in Leads 
V:R and V; 


ventricular hypertrophy. 
evidence of either old or recent infarction was noted 


were interpreted as indicating right 
No electrocardiographic 


in this tracing or in two succeeding tracings. None 
of the tracings demonstrated left ventricular hyper- 
trophy. Orthocardiograms revealed selective right 
ventricular and left atrial enlargement, severe hemo- 
siderosis, and an increase in the finer lung markings. 
The diaphragms were flattened. Calcium was pres- 
ent in the wall of the left atrium, in the mitral 
valve, and in the main pulmonary artery. 

Our clinical impression was that this man had 
rheumatic heart disease with pure mitral stenosis 
and severe pulmonary vascular changes. His con- 
dition apparently was complicated by pulmonary 
emphysema and fibrosis and probably by coronary 
artery disease. The patient’s condition was classi- 
fied as IV-D; he was told that complete pulmonary- 
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function studies would be required for evaluation 
of his pulmonary status. 

Later in the day the patient developed acute 
pulmonary edema and was hospitalized. He re- 
sponded well to the conventional methods of thet 
apy, and arrangements were made for study at the 
cardiopulmonary laboratory on March 4, 1954 

The patient’s vital capacity was 2680 cc. (67.4% 
Three-second -vital capacity 
Maxi 


mum breathing capacity was 33.6 liters per minute 


of predicted normal). 
was 2010 cc. (50.6% of predicted normal). 


(30% of predicted) and rose to 55.3 liters pet 


minute after one  intermittent-positive-pressure 
breathing treatment with isoproterenol (Isuprel). 
Alveolar 100% 


for seven minutes was 5.14%. Total lung volume 


nitrogen after breathing oxygen 


was decreased slightly, and residual volume was 
increased. The ratio of residual air to total lung 
was 44%; 46% of 
predicted normal. 


volume ventilatory factor was 
blood 
arterial COs content was 52.1 

The 
blood 


and by 


Resting arterial saturation was 88.3%; 


vol. %, with a pH 
value was 45%. The 
to 96.8% on 100% 
tension measurement the 
with a pH of 7.48. Meas 


urements of pulmonary ventilation at rest demon- 


of 7.52. hematocrit 
saturation 
direct 
pCOs was 38 mm. Hg, 


arterial rose 


oxygen, 


strated a slight increase in minute ventilation, 
normal oxygen uptake, and a moderate decrease in 
the percentage of oxygen extracted from inspired 
air. 

Ether circulation time was normal, with marked 
prolongation of the arm-to-tongue dehydrocholic 


acid (Decholin) time (32.3 seconds). Plasma vol- 
ume measurements (using Evans blue [T-1824] dye 
were normal. 

Pulmonary-function studies revealed emphysema 
with associated bronchospasm and marked impair- 
ment in the ability to use the lungs as a bellows, as 
A marked 


degree of unequal alveolar aeration was also noted. 


reflected in the low ventilation factor.*® 


Although this man had moderate pulmonary disease 
secondary to pulmonary emphysema, bronchospasm, 
and fibrosis, the primary difficulty was believed to 
be due to the block at the mitral valve. 

Intermittent-positive-pressure therapy was con- 
tinued, along with adjunctive measures, and sur- 
gery was performed on March 18, 1954. At surgery 
the lungs were found to be fibrotic and hemosider- 
otic; they deflated poorly. The pulmonary artery 
was large and tense. A clot was present in the left 
atrium. The mitral valve was found to be tightly 
stenosed, with several calcified areas. During finger- 
fracture of the valve, the blood pressure became 
unobtainable and ventricular fibrillation 


Resuscitative measures were of no avail. 


occurred. 


At autopsy, pertinent findings were confined to 
the heart and lungs. The heart weighed 550 gm., 
and the right atrium and ventricle were found to 
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be dilated. The left atrium contained two separate 
and organized thrombi, and a large calcified endo- 
The 


stenotic, admitting the fore- 


cardial plaque was noted posteriorly. mitral 
valve was markedly 
finger with difficulty. The anteromedial cusp was 
calcified, and the posterolateral cusp was thickened 
and fibrotic. A recent commissurotomy 1 cm. in 
length was noted laterally. The aortic valve cusps 
were thickened, and the two posterior cusps were 
Moderate 


The right ventricle measured 5 mm. in thickness; 


partly calcified. stenosis was present. 
the left ventricle measured 12 mm. Although viewed 


grossly the coronary arteries appeared widely 
patent, microscopic sections revealed the right coro- 
nary artery to be narrowed 80% at several points. 
At one point an old hyalinized and recanalized 
thrombus was found. 

The lungs appeared fibrotic, with several dense 
adhesions, and a pleural scar 2 cm. in diameter was 
noted in the superior segment of the right lower 
lobe. 


diameter 


Several emphysematous blebs 1 to 2 cm. in 
Marked 


both pulmonary arteries had occurred, and a firmly 


were present. calcification of 
thrombus was found in the 
No free fluid, con- 
infarction was noted. 


adherent nonocclusive 
right main pulmonary artery. 
solidation, or 

Anatomic diagnoses were rheumatic endocarditis 
with marked calcific mitral stenosis and moderate 
stenosis. There were old mural 


calcific aortic 


thrombi in the left atrium. Associated disease 
processes were coronary arteriosclerosis and pul- 
monary emphysema. 

Comment.—Severe pulmonary vascular 


changes probably presented the primary diffi- 
culty in this patient. Where mitral stenosis 
is long-standing, it is often difficult to deter- 
mine with certainty if the pulmonary or the 
mitral changes constitute the hemodynami- 


cally important block and whether the pul- 


monary changes are at least in part reversible 
or will continue to handicap the circulation 
despite the correction of the mitral stenosis. 
Associated coronary disease was still another 
factor contributing to the fatal outcome in 
this case. 

Case 7.—A 26-year-old white woman was ad- 
mitted to the Good Samaritan Hospital in August, 
1954, for cardiac catheterization in order to rule 
out the possibility of an interatrial septal defect 
which might complicate surgical correction of the 
stenotic mitral valve. 


She had first had rheumatic fever at the age of 
8 and had had frequent recurrent attacks. Also, 
she had suffered repeated bouts of hemoptysis. 
Dyspnea and fatigue were progressive. The patient 
had encountered considerable difficulty in the course 


of five pregnancies. She had a positive family his- 
tory of rheumatic fever. 

Relevant physical findings were confined to the 
The patient 
tensive, with a blood pressure of 118/76. Her pulse 


cardiovascular system. was normo- 


was regular; rate, 90. Her neck veins were dis- 


tended, with visible systolic pulsations. Heart en- 
was Grade IV, with 


No thrill was palpable, and the point of maximal 


largement a parasternal lift. 
impulse was in the fifth intercostal space at the 
anterior axillary line. Heart tones were heard at 
all valve areas. P2 was accentuated and split. Triple 
rhythm heard on various occasions by various ob- 
servers was interpreted as an auricular sound. At 
the apex a rumbling mid- and late-diastolic mur- 
mur was heard, and a loud, blowing systolic mur- 
mur audible at the fourth intercostal 
left sternal 


space at the 
border was widely transmitted over 
most of the precordium but not to the axilla or 
back. The tender nonpulsating liver could be felt 
2 fingerbreadths below the right costal margin. 

Orthocardiograms revealed a mitral configuration 
of the cardiac silhouette, with enlargement of both 
atria. The hilar vessels were markedly exaggerated, 
with an increase in the peripheral lung markings. 
sinus 
Lead II, 
right axis deviation, and tall notched R waves in the 
right precordial leads—indicative of right ventricu- 
lar hypertrophy. 


disclosed normal 


rhythm, and there were tall P 


An _ electrocardiogram 


Waves in 


Class III-D in 
capacity; the diagnosis was mitral stenosis with 


The patient was in functional 
associated tricuspid insufficiency. Cardiac catheteri- 
zation was done because of the possibility of coex- 
isting atrial septal defect: Pressure curves in the 
right atrium were in keeping with tricuspid insuffi- 
ciency. No shunt was demonstrated, and pulmonary 
artery 


pressure was 75/30 mm. Hg. During the 


period of preoperative management, the patient’s 

tricuspid insufficiency murmur disappeared com- 

pletely. 
Surgery was performed through a left thora- 


cotomy incision. The pulmonary artery was found 


to be large and tense. No clots were in the atrium. 
Knife and finger were used to open the posterior 
commissure to the annulus, relieving the tight mitral 
stenosis. No thrills were found over the aorta. 

In the postoperative period the patient received 
quinidine (0.2 gm. at six-hour intervals) to main- 
tain normal sinus rhythm. On the third day the pa- 
tient suddenly lost consciousness and, within a few 
minutes, was dead. 

At autopsy the heart was found to weigh 600 gm. 
The pericardial cavity and the left atrium showed 
evidence of recent surgery. The surface of the left 
ventricle was noted to be covered by a fibrino- 
sanguinous material. The right ventricle measured 
5 mm. in thickness; the left ventricle, 13 mm. The 
tricuspid valve was found to be thickened, and it 
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measured 13.8 cm. in circumference. Several calcific 
plaques were noted in the pulmonary conus, and 
the mitral valve was thickened diffusely and ex- 
tensively calcified. The chordae tendineae appeared 
short and The valve revealed 
evidence of recent surgery, and it readily admitted 


a dilator 2 cm. The aortic valve ap- 


thickened. mitral 
in diameter. 
peared essentially normal. Coronary vessels were 
patent, with no evidence of either old or recent oc- 
clusion. No congenital anomalies were observed 
The foramen ovale was closed. 

The right lung weighed 700 gm.; the left, 650 
gm. embolization or con- 
solidation was seen. 


parenchyma appeared congested. 


No evidence of recent 
Grossly, portions of the pul- 


Micro- 


areas of 


monary 


scopically, the lungs showed patchy 
hemosiderosis and chronic passive pulmonary con- 
gestion. The 


monary arterial sclerosis. 


vessels demonstrated diffuse pul- 

The remainder of the autopsy examination dis 
closed only chronic passive congestion of the ab- 
dominal organs. No infarct or embolus was noted, 
in the brain or elsewhere. Anatomic diagnosis was 
rheumatic heart disease with inactive mitral valvu- 
chronic pulmonary arterial 
the 


litis and mitral stenosis ; 
hypertension; chronic passive congestion of 
liver and spleen. 

Comment.—Although this patient was the 
youngest of our series, marked dilation of 
the pulmonary artery was present, with early 
arteriosclerotic changes in the smaller pul 
monary vessels. In this patient we have an 
example of persons who encounter greatest 
difficulty during pregnancy or at any time 
when similar stress increases the burden of 
an already overworked left atrium, with 
resultant bouts of left atrial failure, pul 
monary edema, and frank hemoptysis. 

Tricuspid insufficiency, present early in 
this patient’s hospital stay, cleared with ade- 
quate therapy. We are of the opinion that 
many apical systolic murmurs represent some 
degree of tricuspid insufficiency, even in the 
absence of classic findings such as systolic 
expansion of the cervical veins and a pul 
sating liver. Using cardiac catheterization, 
Sepulveda ** recently has demonstrated tri- 
cuspid insufficiency in 60 of the 146 patients 
with predominant mitral stenosis; he was 
able to establish the diagnosis clinically in 
approximately 23% of the patients studied. 

Ventricular fibrillation probably was the 
immediate cause of death. Although any re- 


lationship between the administration of 
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quinidine and the sudden death of our pa- 


tient is difficult to imagine, we have since 
abandoned the use of quinidine as a prophy- 
lactic measure in patients undergoing mitral 


commissurotomy. 
MORTALITY 
\c- 


cording to functional classification, mortality 


There were six deaths in this series. 


was as follows: 


Class II 0 deaths in 7 patients ( 0%) 
Class III 


Class IV 


3 deaths in 50 patients ( 6%) 
3 deaths in 10 patients (30° 

Three of the six deaths were due to techni- 
cal difficulties during surgery: In one in- 
stance the atrial wall was torn, with resultant 
fatal hemorrhage. A massive organized atrial 
thrombus made surgery impossible in another 
patient ; immediately afterward, the throm- 
bus occluded the valve completely, causing 
The surgical findings 
third 


the patient’s death. 


confirmed at autopsy. In the 


were 
patient, advanced pulmonary emphysema and 


pulmonary fibrosis prevented complete col- 
lapse of the lung at the time of thoracotomy. 
Ventricular fibrillation occurred, and the pa- 
tient died before definitive cardiac surgery 
was performed. 

Our over-all mortality rate compares fa- 
vorably with reports by Ellis and Harken: 


\mong 500 patients under study, they re 


ported a 6% 
and a 25% mortality in patients in Class IV. 


mortality in Class III patients 


Jones reported a 7% mortality in a series of 
200 patients. 


FOLLOW-UP OF OPERATIVE RESULTS 

A follow-up was available in all patients 
who survived the operation. Approximately 
75% of the patients were examined by the 
authors ; the remainder were checked by their 
own physicians. Radiologic and _ electro- 
cardiographic studies were available in ad- 
dition to clinical evaluation for most patients. 
The minimum follow-up period was 1 year, 
and the maximum, 26 months, with an aver- 
age period of 18 months. Both subjective 
improvement and objective findings were 
noted. A sizeable percentage of our patients 
reported excellent subjective improvement 
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TABLE 


Excellent 


Good 
— — + oe 
No. % No. 

ED a eee eee ae 43 2 

oF: | ree Bes wet 62 

6 3 Ae ‘ : 3 43 


29 


Total patients... Seicaioes ese 57.5 
which was not reflected in objective clinical 
findings. Results are summarized in Table 2. 
None of the patients has died in the follow- 
up period. One patient who suffered right 
hemiplegia during surgery has made an ex- 
cellent response from the cardiac standpoint 
but is still partially disabled with respect to 
motor function. As mentioned previously, 
none of the patients developed recognizable 
embolic episodes after discharge from the 
hospital. Only one patient’s condition has 


deteriorated: she suffered reactivation of 
rheumatic fever, and has done rather poorly 


despite therapeutic measures. 


SI 


M MARY 

In this detailed study of patients who have 
undergone mitral surgery, emphasis is placed 
on the clinical appraisal of patients with 
especial attention to history, physical ex- 
amination, and simple diagnostic tools readily 
to 
presented in support of the contention that 


available most internists. Evidence is 
relatively “pure” mitral stenosis can be di- 
agnosed after careful clinical study with a 
high degree of accuracy. 

Significant clinical improvement was ob- 
tained in 84% of the group. In addition, 
patients undergoing successful mitral sur- 
gery were afforded definite protection against 
embolic episodes. Over-all operative mor- 
tality was 9%; in good-risk patients, how- 


ever, the mortality was appreciably lower. 
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Case Reports 


HODGKIN’S DISEASE OF THE RECTUM 


ELIAS GECHMAN, M.D. 

IRWIN BLUTH, M.D. 

and 

JOSEPH M. GROSS, M.D., Brooklyn 


N THE beginning of the 20th century it 
was generally believed that in Hodgkin’s 
disease any part of the lymphatic system 
except the lymphatic tissue of the genito- 
gastrointestinal 
1 


urinary, respiratory, and 


tracts could be involved. However, Hess 
1907 


Hodgkin’s granuloma localized in the sig- 


already in had described a case of 
moid flexure and rectum with multiple small 


submucous nodules, some of which were 
slightly eroded. The same patient had an 
enlargement of the mediastinal lymph nodes, 
general lymphadenopathy, amyloidosis of the 
liver, and a large spleen. Histologically the 
lymph nodes and spleen revealed the pres- 
ence of Paltauf-Sternberg cells, but unfor- 
tunately there is no mention of a microscopic 
examination of the lesions in the sigmoid or 
rectum. In 1913 Schlagenhaufer reported 


the first microscopically proved case of 


gastrointestinal localization of Hodgkin’s 
disease.” 

In recent years gastrointestinal lesions 
caused by Hodgkin’s disease have been re- 
ported with increasing frequency. Hodgkin’s 
disease of the gastrointestinal tract is most 
commonly localized in the lower part of the 
ileum in the area of Peyer’s patches, just 
proximal to the ileocecal valve.* Localization 
oxime 
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Gross). 


of Hodgkin’s disease in the rectum with or 


without generalized involvement of other 


organs has rarely been reported. 
REPORT OF CASE 

We recently had the opportunity to study 
a patient who developed extensive involve- 
ment of the rectum associated with general- 
ized Hodgkin’s disease. 

A 40-year-old white woman was admitted to the 
Beth-El Hospital on Feb. 2, 1954, with the chief 
complaint of abdominal cramps and signs of sub- 
acute intestinal obstruction. In July, 1949, a biopsy 
of an enlarged cervical lymph node had revealed 
A chest x-ray 


at the time also showed a large mediastinal mass 


the presence of Hodgkin’s disease. 


about 9 cm. in diameter, which disappeared rapidly 
after x-ray treatment. 
relapsed inter- 


Subsequent to this the disease 


mittently, with frequent localizations in cervical, 
mediastinal, and abdominal lymph nodes, for which 
the patient received many courses of x-ray radia- 


March, 1951, 


in the upper abdomen were present, which proved 


tion. In large paravertebral masses 


to be radioresistant. Nitrogen mustard was ad 
ministered, resulting in considerable improvement. 
Thereafter nitrogen mustard treatment was repeat- 
edly administered for recurrence of fever or lymph 
node swelling. In August, 1953, extensive herpes 
zoster developed over the lower abdomen, perineum, 
and right leg. In February, 1954, severe obstipation 
and abdominal cramps developed, at which time 
she was hospitalized at Beth-El Hospital. 

On physical examination both liver and spleen 
could be palpated but no lymph node enlargement 
was found. There was marked distention of the 
lower abdomen, and occasionally weak peristaltic 
waves were observed. On rectal examination a 
large tumor, displacing the rectum forward, could 
be palpated. Proctoscopy revealed bean-sized 
infiltrating the 


a marked narrowing of the rectal ampulla. Several 


nodules rectal wall, resulting in 


nodules had ulcerated surfaces, though the mucosa 
of the greater part of the lesions was intact. A 
introduced but could not 


4% in. was 


pass the constriction 4 in. above the anus. A barium 


proctoscope 


enema revealed extensive infiltration as well as 


forward displacement of the rectosigmoid (Fig. 1). 
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Fig. 1—Before treatment. Note the filling defect 
in the proximal portion of the rectum. Of equal 
significance, note the marked retrorectal mass, as 
evidenced by the anterior displacement of the 
proximal rectum. 


The patient received another course of nitrogen 
mustard therapy. 

On Feb. 
therapy, all 
obstruction had disappeared and normal defecation 
The 


Digital examination revealed softening of the in 


11, five days after nitrogen mustard 


symptoms and signs of intestinal 


returned. abdomen was no longer distended 


Photomicrograph showing rectum with 
by -Hodgkin’s dis 


Fig. 2. 
infiltration of submucous layers 
ease; hematoxylin and eosin. 


IRCHIVES OF INTERNAL MEDICINI 


Fig. 3.—Photomicrograph showing rectum with 
infiltration of submucous layers by Hodgkin’s dis- 
ease; hematoxylin and eosin. 


filtrating nodules, and the retrorectal mass had 


shrunken to the size of a plum. At proctoscopy the 


surface of these nodules was seen to be intact, 


except for patches of hyperemia. The rectal lumen 
was less constricted, so that the same scope could 
be advanced to 5 in. At this point 


now readily 


Fig. 4—Three months after nitrogen mustard 
treatment. Filling defect again seen in the proximal 
rectum, as evidenced by irregularities in the con- 
tours and lack of distensibility. There is consider- 
ably less anterior displacement of the rectum, indi- 


cating the diminution in the size of the retrorectal 


mass. 
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the rectal displaced posteriorly by 


whitish granulation tissue. This mass was biopsied, 


mucosa was 
and the diagnosis of Hodgkin’s disease of the rectum 
was confirmed histologically (Figs. 2 and 3). 

The 


temperature came down to normal after administra- 


patient was febrile on admission, but the 


tion of the nitrogen mustard. 


the experience on previous occasions, she developed 


Just as had been 


a marked allergic rhinitis after the nitrogen mustard 
injections, which improved after corticotropin-gel 
was administered. 
1954, for a further check-up. 
barium 


She was readmitted on May 6, 
3y digital rectal 
(Fig. 4) the 
infiltration could still be demonstrated. 


examination and by enema 
retrorectal 


The patient was seen again July 11, 1954, still in 


Fig. 5 


engulfing the lower chest and upper 


X-ray of the spine revealed sclerotic 
changes of the 10th llth 
suggesting the presence of Hodgkin’s involvement. 


spine and 
abdomen. 
and dorsal vertebrae, 
The polyneuritis was still present in June, 1955, 


although the pains in the legs were much less 
severe. The ataxia had diminished in intensity but 
had not disappeared. A barium enema in June, 1955 
showed further shrinkage of the retro- 


involved 


(Fig. 5), 
rectal lesion, with only scarring of the 
Throughout the numerous admissions 
a moderate anemia was always found. The white 
blood cells ranged from 5000 to 14,000. The number 


of eosinophilic cells never exceeded 3%. The sedi- 


rectosigmoid. 


mentation rate was always elevated, but it decreased 


After one year and four months, during which time four nitrogen mustard treatments 


were administered. Irregular contours and lack of distensibility are again noted. Note, however, 
that the diseased portion of the rectum is lying in an almost normal position with reference to 
the sacrum, indicating almost complete disappearance of the retrorectal mass. 


good health and comfortable, despite a potato-sized 


mass of nodules in and behind the rectum and an 


enlarged lymph gland in the right axilla. Her 


She received x-ray 


In September, 1954, 


bowel movements were normal. 
treatment to the right axilla. 
She numb 


signs of polyneuritis developed. had a 


sensation over both legs and both hands. Her gait 


was ataxic, and the tendon reflexes of both arms 


and legs were absent. In February, 1955, there 
were no gastrointestinal complaints and the findings 
on rectal examination had remained the same since 
1954. 
because the spleen had not decreased in size. During 
the latest April, 1955, the 


complained of pain radiating from the lower dorsal 


July, Nitrogen mustard was given again 


admission in patient 


temporarily after a course of nitrogen mustard 
therapy. 
COMMENT 

The accompanying Table summarizes cases 
of Hodgkin’s disease of the rectum found 
in the literature. 

In addition to the cases reported in detail, 
some observations of Hodgkin’s disease of 
the rectum are casually mentioned in dis- 


cussions or statistical reviews. Siegmund ** 


reported one case of a 68-year-old man with 


a 5 cm. long tumor of the rectum which 
histopathologically was diagnosed as Hodg- 
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Hess 
(1907) 2 


Schlagenhaufer 
(2d ease) 
(1920) 4 


Terplan 
(1922) 5 


Sussig 
(1st case) 
(1924) ® 


Sussig 
(2d case) 
(1924) © 


6. Hayden & 
Apfelbach 
(3d ease) 
(1927) 7 


Martin 
(1936) 8 


(a) 
(b) 
(e) 


(d) 


(a) 
(b) 


(e@) 


(d) 


(a) 
(b) 


(d) 


(a) 
(b) 


(¢) 


(d) 


Hodgkin's Disease of Rectum 


Duration of Symptoms 
Clinical Manifestations 
Morphological Blood 
Picture 

Clinical Diagnosis 
about 1 yr. 

diarrhea & abdominal 
distention 


cirrhosis of the liver, 
secondary anemia 

a few weeks 
abdominal pain, con- 
stipation followed by 
diarrhea, anorexia, 
melena, distention of 
abdomen, intermittent 
fever 


gastric & intestinal 
uleers (tuberculous?) 
several weeks 
constipation followed 
by diarrhea, firm mass 
palpable below left 
costal margin, ab 
dominal distention & 
pain increasing on pal- 
pation, fever intermit- 
tent for one week, then 
normal temperature 


intestinal tumors, 
tuberculous enteritis 
(2) 

7 mo. 

loss of weight, diarrhea 
with occasional mucus 
and blood; proctoscopie 
examination: swollen & 
reddened mucosa, 
prominent follicles, 
many seattered tiny 
superficial uleers with 
slightly elevated edges 
& surface covered with 
a thin layer of blood 
RBC 3,652,000; WBC 
3,200: P 80%, L 15 

Eo 5%* 

ulcerative rectosig 
moiditis 

6 wk 

epigastric pain, ano- 
rexia, Nausea, stool 
with mucus and blood, 
rapid loss of weight, 
distention of abdomen, 
high fever, type not 
stated 

RBC 2,420,000: WBC 
4,800; L 18%; Eo 1° 
Carcinoma ot large 
bowel or tuberculous 
lymphoma of mesentery 


18 mo. 

onset with swelling of 
right side of face, then 
enlargement of a single 
cervical node, followed 
6 mo. later by abdom- 
inal pain, distention, 
and constipation; 
frozen pelvis & infil- 
tration of rectal wall; 
temperature intermit 
tent, seldom exceed- 
ing 100 F 

WBC 8,300; 2 mo. later 
WBC 5,800, Hb. 80%: 

6 mo. later WBC 7,000, 
Hb. 50% 

neoplasm of sarcoma 
type 

4 yr. 

enlarged inguinal 
nodes, grinding epigas- 
trie pain relieved by 
food & soda, stool 
positive for occult 
blood, x-ray involve- 
ment of stomach & 
duodenum, tempera- 
ture normal 

RBC 4,950,000; WBC 
7.500 

Hodgkin's disease 


Lymph 
Nodes 
& Other 
Organs 
Involved 


Part of 
Gastro- 
intestinal 
Tract 
Involved 

Cervical, 
inguinal, 
mediastinal, 
mesenteric; 
spleen 


Colon & 
rectum 


Stomach, None 
small & 

large 

bowel, 

rectum 


Stomach, Cervical, 
small perigastric, 
bowel & mesenteric, 
rectum peripancreatic, 
periaortic, 
perirectal; 
spleen, liver 


Cervical, 
mesenteric, 
retro- 
peritoneal; 
spleen, liver 


Stomach, 
ileum, 
colon, 
rectum 


Axillary, ° 


inguinal, 
mesenteric, 
retro- 
peritoneal 


Jejunum, 
colon, 
rectum 


Stomach, Right cervical, 

duodenum, perigastric, 

rectum periaortie, 
zastrohepatic, 
omental, iliac; 
spleen, ovaries 


Stomach, Generalized 
duodenum, adenopathy; 
small spleen 
intestine, 

rectum 


Types of 
Gross Change in 
the Gastrointestinal 
Tract & Associated 
Pathologic Changes 
Diffuse infiltration of the 
involved segments of the 
gastrointestinal tract 


Diffuse infiltration of 
stomach; localized infiltra- 
tion of bowel; many 
superficial ulcers 


Many small uleers & infil- 
trations in the stomach; 
many uleers in large & 
small bowel; in the rectum 
many ulcers were confluent; 
their base was grayish- 
green; their edges were red: 
the rest of the mucosa was 
dark red; there were also 
tiny up to pea-size gray 
infiltrations, some of which 
had an eroded surface; 
uleer of the tongue, acute 
peritonitis 

Uleer 2 em. in diameter & 
multiple small ulcers in the 
stomach; multiple pea-sized 
ulcers in ileum, colon, and 
rectum 


Multiple small ulcers in 
jejunum, large bowel, & 
rectum; perforation of 
jejunum uleer; ascites 


Multiple small uleers 1 to 
10 mm. in diameter and 1 
to 2 mm. deep; one 5 em. 
long ulcer & infiltration of 
the submucosa of the wall 
of the stomach; in rectum 
2 em. above anal margin 
there was a smooth single 
oval mass 13X8 mm. & 4 
mm. high with 1 mm. cen- 
ter umbilicated & ulcer- 
ated; in addition, there 
were multiple oval or round 
elevations; ascites 


Mention is made only of a 
large mass involving the 
rectum 
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Hodgkin's Disease of Rectum 


Part of 
Gastro- 
intestinal 
Tract 
Involved 


(a) Duration of Symptoms 
(b) Clinical Manifestations 
(c) Morphological Blood 

Picture 
(d) Clinical Diagnosis 
(a) 2 yr. Rectum 
(b) constipation, tenesmus, 

distention, occasionally 

bloody stools, loss of 

weight, anorexia; 2 em 

above the anus, a hard 

mass the size of a nut, 

surrounded by many 

smaller nodules, was 

felt; the mass bled 

easily on palpation; 

proctoscopy showed a 

very vascular mass on 

the right lateral side 

of the lower part of 

the rectum; tempera- 

ture elevated nightly, 

37.6 to 39.6 C 

RBC 2,000,000; Hb. 

410%; WBC, 4,900; P 

638%; L 30%; M 7%;* 

toxie granulation of 

polymorphonuclear 

cells 

Hodgkin's disease 


Sigmoid, 
rectum 


8 yr 
condition started with 
cough, fever (100.8 F), 
and enlarged nodes in 
right supraclavicular 
region, both axillae, & 
right hilus; deep x-ray 
therapy of different 
manifestations was 
peatedly successful; 
during the 8th year of 
the disease frequent 
mucosanguinous stools 
and marked tenesmus 
developed, alternating 
with obstipation; a firm 
infiltrated constricting 
ring in the rectal am- 
pulla about 4 in. above 
the anal opening was 
found, which barely 
permitted the passage 
of the examining finger; 
x-ray therapy resulted 
in little improvement 
of the rectal symptoms; 
progressive wasting led 
to death 

RBC 4,000,000 in the 
beginning of the dis- 
ease; WBC 24,900; P 
80%; L B 2%; 

Eo 2%* 

Hodgkin’s disease 


16%; 
(d) 
(a) Rectum 
(b) 


12 yr. 

lower abdominal pain, 
diarrhea, vomiting; a 
firm lobulated mass 
was present outside 
the rectal wall & 
terior to it; other 
masses were palpable 
throughout the lower 
abdomen 


pos- 


Rectum 
heaviness in the rec- 
tum, purosanguinous 
discharge, no consti- 
pation, typical inter- 
mittent fever of Pel- 
Ebstein type 
normal; later leuco- 
ecytosis with eosino- 
philia 


(d) Hodgkin's disease 


L, lymphocytes; Eo, eosinophiles; M, 


Continued 


Types of 
Gross Change in 
the Gastrointestinal 
Tract & Associated 
Pathologic Changes 


Lymph 
Nodes 
& Other 
Organs 
Involved 


Infiltration of the mucosa, 
submucosa, & muscularis 


Inguinal; 
spleen, liver 


Constriction rings in the 
rectum and sigmoid; edema 
of left arm, both lower 
extremities, & nonfunc- 
tioning kidney 


Supraclavicu- 
lar, axillae, 
mediastinal, 
retro- 
peritoneal 


Proctoseopie examination 
revealed stenosis about 

8 em. up and grayish-white 
thickened fold in this 
location 


Cervical, 
axillae 


Small apple-sized tumor 
about 5 em. from anus 
surrounded by small 
nodules 


No signs of 
dissemina- 
tion; no 
autopsy 


monocytes; B, basophiles. 





M. 


kin’s disease. Pettinari ‘* mentions that Bini 
and Parvis reported a case of diffuse gastro- 
intestinal Hodgkin’s disease with involve- 
ment of the rectum in a 25-year-old man. In 
a discussion of genitourinary tract lesions in 
Hodgkin’s disease, Melicow** mentions a 
case of Hodgkin’s disease behind the rectum 
in the hollow of the sacrum. No details are 
given. 

Incidence.—A careful study of all reported 
the 


emphasizes the rarity of this localization, 


cases of Hodgkin’s disease of rectum 
although statistics of different investigators 
vary greatly. Lame and others *° found 20% 
of the malignant tumors of the stomach and 
50% of the malignancies of the small in- 
testine to be lymphomas—an unusually high 
incidence. However, none of their 22 reported 
cases of lymphoma was localized in the 
rectum. Symmers ** reported that in a series 
of 173 necropsies of patients with Hodgkin’s 
disease not one example of involvement of 


the gastrointestinal tract was found. Migliac- 


cio and Pahigian ‘7 reviewed the material of 
gastrointestinal neoplasms over a period of 
20 years. They found 1490 cases of adeno- 
carcinoma and 36 cases of Hodgkin’s disease, 
but there was involvement of the rectum in 
none of the latter. In a study of 174 cases 
of Hodgkin’s disease, Jackson and Parker ** 
found 9 cases of gastrointestinal involvement ; 
none of these 9 cases was localized in the 
rectum. The statistics of Warren and Lulen 
ski ** differ from those reported by the other 
investigators. They reported 13 cases of 


gastrointestinal Hodgkin’s disease, 8 of 
which were localized in the colon and 3, in 
the 


the rectum in 


the rectum. Somewhat high also is 


incidence of involvement of 
Martin’s § 
cases, 1 was localized in the 
infiltration of the bladder and the rectum. 
In one case, localized in the stomach, proc- 


series of lymphomas. Of his 19 


cecum, with 


toscopic examination showed cartilaginous 
thickening of the rectal valves associated with 
numerous ulcers which did not resemble car- 
cinoma. This report, however, is based on 
Mallory’s classification, which does not dis- 
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tinguish between Hodgkin’s disease, lympho- 
granuloma, lymphosarcoma, leukemia, or 
aleukemia, but uses the designation lymphoma 
indiscriminately for all these diseases. 
Pathogenesis. — Coronini *° discusses the 
differences of opinion about the problem of 
the histogenesis of gastrointestinal Hodgkin’s 
disease. Eberstadt *! defends the theory that 
this localization results from primary nodular 
infiltration of the lymphoid tissue of the 
submucosa, which then protrudes into the 
lumen or invades the other layers of the 
bowel. Hauck *? and Ceelen and Rabino- 
witsch ** are of the opinion that the process 
may reach the intestinal tract by direct ex- 
tension from the involved mesentery or by 
retrograde lymphatic transport from the 
mesenteric nodes. Siegmund’s findings of 
isolated granulomatous lesions in the sub- 
hypothesis. 


mucosa Eberstadt’s 


There may well be cases of rectal Hodgkin’s 


support 
disease in which lesions arise in the wall 
of the rectum. In our case, however, as in 
many other cases, the impression is obtained 
that the process started in the retroperitoneal 
nodes and extended into the wall of the 
rectum. 

Gross Pathology.—The gross pathology of 
Hodgkin’s disease of the rectum as described 
by Terplan,® Symmers,’* and others * may 
assume several forms. It may consist of a flat 
circular infiltration leading to a rectal stenosis 
or of small or large nodules with or without 
ulceration. The ulcers, varying in size and 
depth, have an irregular elevated edge and 
usually are of white-grayish color and hard 
in consistency. They often are deeply pene- 
trating in character and may even invade 
the muscularis. 

Age and Sex.—Just as is the case in the 
commoner localizations of this disease, Hodg- 
kin’s the in the 
third, fourth, and fifth decades of life. The 


disease of rectum occurs 


frequency is the same in men as in women. 
Clinical Picture-——The clinical picture of 
Hodgkin’s disease of the rectum is mainly 


SS 


* References 24 and 23. 
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characterized by signs of obstruction or 
infiltration, i. e., pain; change in bowel func- 
tion, leading to obstipation or even ileus; 
bleeding, and the presence of a palpable 
mass. Often the general symptoms and signs 
of Hodgkin’s disease can be found, i.e., 
Pel-Ebstein’s recurrent fever, pruritus of 
the skin, loss of weight, anemia, leucocytosis, 
polynucleosis, and eosinophilia. Some authors 
found anemia to be rare in gastrointestinal 
Hodgkin’s disease. 

Differential Diagnosis.°— Other benign 
such as fibroma, 
adenomyoma, 


tumors of the rectum, 


lipoma, adenoma, angioma, 
and fibromyoma, and malignant tumors like 
sarcoma, melanoma, and carcinoma can pro- 
duce rectal stenosis. All these diseases, except 
carcinoma, are rarities, and a biopsy will 
reveal the correct diagnosis. The anorectal 
stricture of lymphogranuloma venereum is 
usually found in 25- to 45-year-old Negro 
women. The palpating finger easily recog- 
nizes the funnel-like obstruction of the rec- 
tum, usually localized a few centimeters 
above the anus. Only occasionally, irregular 
multiple constrictions and lateral pockets 
filled with soft granulation tissue are encoun- 
tered. These patients are obstipated and 
allegedly eliminate a “cherry-juice-like dis- 
charge.” <A positive Frei test and a biopsy 
showing granulation tissue reveal the diag- 
nosis. Tuberculous stricture of the rectum is 
rare and should only be considered in the 
presence of active tuberculosis of the lung. 
In the scrapings from tuberculosis of the rec- 
tum Mycobacterium tuberculosis can usually 
be found. Syphilitic rectal strictures of the 
ulcerative-fibrotic type have become very rare 
indeed. The history, the positive serologic 
reaction, and the favorable response of the 
ulcerations to specific therapy are sufficient 
for the diagnosis. In amebic granuloma 


amebic trophozoites are 
found in a the 


lesions and the cultures for Amoeba histolyt- 


rapidly moving 


direct smear from rectal 
ica are positive. Ulcerative proctitis may 
clinically resemble Hodgkin’s disease of the 
rectum. Usually general debility, cachexia, 


diarrhea, and irregular fever are present. 


Stenosis develops in a much later stage than 
in Hodgkin’s disease. The Frei test and 
Wassermann reaction are negative, and the 
biopsy shows granulation tissue but no typi- 
cal Hodgkin’s disease. Postradiation procti- 
tis and stricture frequently follow x-ray or 
radium therapy of a malignant tumor of the 
pelvic organs. The mucosa around the lesions 
shows extensive formation of telangiectasis ; 
the biopsy shows only nonspecific granula- 
tion tissue. Strictures of external origin, 
such as are seen in carcinoma of the prostate, 
chordoma, sarcoma, dermoid cyst, Kruken- 
berg tumor, tumors of pelvic organs pressing 
on the rectum, and pelvic abscess, usually do 
not cause ulcerations of the mucosa as com- 
monly occur in Hodgkin’s disease. If, as 
rarely happens in carcinoma of the prostate, 
the extrinsic tumor perforates through the 
rectal mucosa, a biopsy solves the problem. 


In general it can be said that palpation and 


proctoscopy are important for the diagnosis 


of Hodgkin’s disease of the rectum but that 
only a positive biopsy can eliminate all diag- 
nostic doubts. 

Prognosis.—Minot and Isaacs,”* in their 
analysis of a large group of lymphomas, con- 
cluded that the duration of life was longer 
in the patients with symptoms referable to 
the gastrointestinal tract. In contrast, Craver 
and Herrmann ™ found that life expectancy 
was short, 9 to 12 months, when the initial 
lesions of Hodgkin’s disease are localized in 
the gastrointestinal tract. 

The observation by Minot and Isaacs can 
perhaps be explained by the experience that 
the gastrointestinal complications of Hodg- 
kin’s disease usually develop in the later 
stages of the disease, i. e., in patients who 
have suffered from the disease for several 
years. It has been brought out 7 that even 
if the retroperitoneal and retrorectal lymph 
nodes are involved early in the disease symp- 
toms and signs will only develop in the later 
stages. For a long time the abdominal 
organs are able to adjust to the space- 
onnensgitafamnaten 
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occupying masses. Only when the viscera can 
no longer accommodate themselves to the 
enlargement of the masses will pressure 
symptoms arise. Hence the obstructive syn- 
drome is a late manifestation and arises only 
in these patients who live long enough to 
develop it. It seems that our patient’s course 
serves to bear out this concept. 
Therapy.—Nitrogen mustard and radia- 
tion therapy do not change the ultimate out- 
look of the disease, but they will often relieve 
the patients for more or less prolonged peri- 
ods. When these methods are applied for the 
first time, results may seem little short of 
miraculous. At subsequent series of treat- 
ment the disease becomes more and more 
resistant. Investigatorst who have vast 
experience in the treatment of Hodgkin’s 
disease consider x-ray therapy most effective 
in the localized form of this disease and 
nitrogen mustard the therapy of choice in 


instances of generalized adenopathy. 


SUMMARY 


A case of extensive lymphogranulomatous 
rectal lesion in a patient with generalized 
Hodgkin’s disease is presented. 
of the literature of Hodgkin’s disease of the 


\ review 


rectum is given. The incidence, clinical fea- 
tures, gross and micropathological findings, 
differential diagnosis, prognosis, and treat- 
ment are discussed. 


Dr. I. Snapper, Director of Medicine and Medi- 
cal Education, Beth-El Hospital, gave guidance and 
help in the preparation of this paper. 


t References 30 and 31. 
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IDIOPATHIC HYPERLIPEMIA ASSOCIATED WITH 


CORONARY ATHEROSCLEROSIS 


J. M. MARTT, M.D. 


and 
W. E. CONNOR, M.D., lowa City 


HE CLINICAL syndrome of idiopathic 
hyperlipemia has been described fully 
surveys.* In essence it 
of signs and symptoms 


recent 
embodies a triad 
which include abdominal pain, hepatospleno- 
megaly, and cutaneous xanthomata with an 


in several 


elevated fasting level of serum neutral fat. 
Increase of serum neutral fat may also be 
seen in diabetes mellitus, nephrosis, alcoholic 
cirrhosis, hypothyroidism, and glycogen-stor- 
age disease. In the absence of other causative 
disease, hyperlipemia may be termed idio- 
pathic. Although it has been suspected that 
this disorder of lipid metabolism might pre- 
dispose to coronary atherosclerosis, as yet no 


pathological reports of such association have 
been found. That hyperlipemia may be as- 
sociated with coronary artery disease has 
The single 


been demonstrated clinically.7 
report in the literature of the postmortem 
findings in a case of idiopathic hyperlipemia 
revealed no evidence of coronary atheroscle- 
rosis, with death being due to an intercurrent 
infection.’ The following case history records 
the postmortem findings in a patient with 
idiopathic hyperlipemia associated with cor- 
onary atherosclerosis. 


REPORT OF CASE 
A 39-year-old white male undertaker was ad- 
mitted to the hospital on Dec. 2, 1954, complaining 
of shortness of breath upon exertion and recurrent 
sciatica 

Submitted for publication Aug. 25, 1955. 
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epigastric and substernal “pressing” pain. His illness 
began nine months before admission with sudden 
onset of severe substernal and precordial chest pain 
radiating to both shoulders and arms. An electro- 
cardiogram revealed an anterior myocardial infarc- 
tion. He was placed on bed rest for 10 weeks but 
since that time had been unable to walk one block 
without symptoms of dyspnea and substernal pain, 
interpreted by the patient as “gas,” which was par- 
tially relieved by eructation. Similar episodes oc- 
casionally followed eating. The past history was 
relevant in that for 10 years he had noted intoler- 
ance to greasy foods, manifested by a feeling of 
fullness and pain in the epigastrium. The patient’s 
mother died at age 68 of a “heart attack,” and one 
brother died of leukemia. 

Physical examination revealed a well-developed 
and well-nourished man weighing 165 Ib. and meas- 
uring 72 in. in height. The blood pressure was 
110/70. The skin over the forehead was a mottled 
light tan. The heart was not enlarged to percussion, 
and the rhythm was regular. There were no cardiac 
murmurs, and the sounds were of fair quality. The 
lungs were clear to auscultation. The tip of the 
spleen was questionably felt. The results of physical 
examination were otherwise normal. 

Laboratory examination revealed red and white 
blood cell counts, hemoglobin determination, differ- 
ential leucocyte count, and sedimentation rate to be 
normal. Urinalysis was negative except for a “trace 
of glucose.” Fasting blood sugar was 107 mg. on 
two occasions. Serological test for syphilis was 
negative. Serum protein was 7.2 gm/100 ml., with 
5.2 gm. of albumin. Total serum lipids were 2132 
mg/100 ml. (normal, 600-800 mg.), with cholesterol 
450 mg/100 ml. Sulfobromophthalein (Bromsulfa- 
lein) test revealed 1% retention after 45 minutes. 
The prothrombin time was 98% of normal and the 
BMR was +9%. 

Roentgen examination of the chest was interpreted 
as normal. Upper gastrointestinal series revealed 
prolapse of gastric mucosa, and oral cholecystogra- 
phy showed a well-visualized gall bladder. An elec- 
trocardiogram suggested an old anteroseptal myo- 
cardial infarction. A ballistocardiogram was of 
Grade III abnormality (Fig. 1). A vitamin-A-toler- 
ance test revealed a fasting level of 78y per 100 cc., 
with a marked rise within five hours to a level of 
10807 per 100 cc. (Fig. 2). Lactescence of serum 
was seen in all samples. Carotene level was constant 
at 2597 per 100 cc. A blood specimen from the 
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Fig. 1—Electrocardiogram and ballistocardiogram done upon admission to the hospital. The 
former reveals an old anteroseptal myocardial infarction. 
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patient’s father was obtained for serum lipid de- with cholesterol 375 mg/100 cc., and cholesterol 
termination, and serum lipid was found to be 1238 esters 59%, phospholipids 190 mg/100 ce., fatty 
mg/100 cc., with cholesterol 400 mg/100 cc. acids 780 mg/100 cc., and neutral fat 478 mg/100 cc. 

Treatment consisted of a 20 gm. low-fat diet. One (normal 0 to 150 mg.).8 By the third week of 
week later total serum lipids were 1120 mg/100 cc., treatment the patient’s symptoms of epigastric and 


Fig. 2—Vitamin-A-tolerance test (30007 vitamin A, U.S. P., per pound body weight). Note 
marked rise in patient’s test in comparison with the normal and those of a patient with sprue and 
another with total absence of the stomach. 
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substernal pain had subsided and the total serum 
lipids had decreased to 618 mg/100 cc. and choles- 
terol, to 232 mg/100 cc. However, on two occasions 
after intentional high-fat feedings symptoms re- 
turned for transient periods and were relieved by 
glyceryl trinitrate (nitroglycerin). On the 37th hos- 
pital day, while sitting down, the patient developed 
a sudden episode of substernal pain and immediately 
took glyceryl trinitrate, 0.45 mg. sublingually. He 
fell to the floor unconscious, convulsed, and died 
five minutes later. 

Autopsy done eight hours after death revealed 
moderate enlargement of the heart, which weighed 
420 gm., and extreme constriction of the lumina of 
both coronary arteries due to atherosclerosis with 
evidence of old occlusion and recanalization of both 


vessels (Fig. 3). A small area of fresh hemorrhage 


Fig. 3.—Photomicrograph of right coronary ar- 
g g 3 
tery, revealing severe atherosclerosis, occlusion, and 
recanalization. 


was seen in the wall of the proximal portion of the 
right coronary artery. A large thinned and scarred 
area of the left anterior ventricular wall and ad- 
found which microscopically 


jacent was 


showed severe diffuse ischemic myocardial degen 


septum 


eration. There was passive congestion of the lungs 
The liver, and 


spleen were otherwise normal. Moderately severe 


and abdominal viscera. pancreas, 


generalized arteriosclerosis was present. 

In 1932 Bueger and Grutz first described 
idiopathic or essential hyperlipemia in an 11- 
year-old boy.’ More than 
subsequently been reported in the literature. 
Recent evidence has appeared to indicate a 
familial tendency in this disorder. Lever’ 
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50 cases have 
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found hyperlipemia recorded in 1 or more 
family members of 7 patients in a review of 
41 reported cases. Malmros? in a study of 
all living relatives of two patients with idio- 


pathic hyperlipemia discovered the disorder 


in four members of one family and in one 
member of the other. Only one relative (the 
patient’s father) was examined in the above 
case report, and an abnormal elevation of 
serum lipids was noted. 

The disease occurs in both sexes and at all 
ages.‘ Xanthomatous skin lesions have been 
found in about one-half of the reported cases. 
Hepatosplenomegaly is occasionally seen and 
is due to fat deposition in the liver and spleen. 
\bdominal pain may occur. The mechanism 
is obscure, but perhaps it is due to lacteal 
distention, stretching of the liver capsule by 
hepatic enlargement, or pancreatitis.* Epi- 
sodes of acute pancreatitis are seen in about 
14% of cases.’° Whether hyperlipemia pre- 
disposes to the pancreatitis, or vice versa, 
remains conjectural.’ 

The mechanism of production of elevated 
serum lipids in these patients has been termed 
a retention hyperlipemia and has_ been 
thought due to failure of liver and fat depots 
to remove dietary lipids from the blood stream 
normal rate.” 


at a Support of this idea is 


derived from the study of patients given I **'- 
tagged neutral fat orally, in whom there is 
found a prolonged rate of iodine clearance 
from the blood."' The use of the vitamin-A- 
tolerance test in our patient similarly reflects 
a striking delay in the clearance of fat from 
the serum, it being assumed that the absorp- 
tion and blood stream clearing of this fat- 
soluble vitamin given in an oily vehicle cor- 
responds proportionally to the behavior of 
orally ingested neutral fats.* In Figure 2 
it is seen that this patient had a 10-fold 
increase in serum vitamin A over the normal 
control at five hours. This would support 
the hypothesis of a delayed clearance from the 
blood stream. It may also indicate an abnor- 
mally increased absorption of vitamin A. 
Gofman has indicated that patients with idio- 
pathic hyperlipemia have elevations of the 
lipoprotein molecules of the classes S¢ 100-400, 
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which are normally elevated after the inges- 


i. e., during alimentary 


tion of dietary fat, 
hyperlipemia 

The prognosis in this disorder has been 
thought benign, with no fatalities due to the 
disease reported to the present time. Joyner 
first that 


would seem more likely to develop athero- 


suggested in 1953 such persons 


sclerosis than a person with normal fat me- 
tabolism.* The hyperlipemia and hypercho- 
lesteremia in these patients should leave little 
doubt as to the potentiality of this complica- 
tion, since the association of these two factors 
with atherosclerosis is well documented." 
Others have noted the presence of clinical 
coronary artery disease manifested by angina 
Patho- 
logical data in the present case clearly sug- 


pectoris or myocardial infarction. 
gest this association. It is generally agreed 
that atherosclerosis represents a fault in the 
metabolism of fats in which blood lipids are 
probably deposited in the subintimal tissues 
of arteries. Present studies of the etiology 
of atherosclerosis have placed most of the 
emphasis upon an abnormal elevation of 
various serum lipid fractions, the levels of 
which are affected by patterns of heredity, 
by certain disease states, and by ingestion of 
the 
importance of dietary fats in the etiology of 


dietary fats.‘* Keys has _ established 


this disease in a study of persons with differ- 
ent dietary habits.'® With the average Amer- 
10% of 


follows 


ican diet containing approximately 
total calories in the form of fats, it 
that patients with retention hyperlipemia 
(1. e., idiopathic hyperlipemia) are subject to 
very high levels of total serum lipids and 
consequently to a strong predisposition to 


When 


such 


the development of atherosclerosis. 
ingestion of dietary fat is curtailed, 
patients are usually able to avoid these high 
lipid levels and are benefited as a result. 
The clinical response of this patient to a 
low-fat diet was striking, since within three 
weeks of dietary fat restriction symptoms 
of epigastric and substernal distress subsided 
and total serum lipids were lowered from 


2132 mg. to 618 mg/100 ce. 


g Malmros noted 


and 17. 


t References 1, 2, 6, 15, 


a striking relief of angina pectoris with fat 


restriction in the diet,’ while others have 
produced angina pectoris with high-fat feed- 
ings.'* Considerable reduction of serum lipid 
values has also been attained by prolonged 
administration of heparin, and this has been 
recommended in the treatment of patients 
with idiopathic hyperlipemia in whom a low- 
fat diet fails to bring about an adequate fall 
in serum lipids.§ This substance accelerates 
the physiologic process of conversion of high- 
er S; classes into lower ones, probably 
through activation of a serum clearing factor 
rather than through any direct action of the 
drug itself. 

The screening of fasting blood specimens 
for serum turbidity presents a simple and 
reliable method for the detection of patients 
with hyperlipemia.|| Determinations of ser- 
um lipoprotein and total lipid values and the 
fat- 


diagnostic 


use of vitamin-A-tolerance and other 


tolerance tests offer additional 


methods. In any patient with suspected cor- 


onary artery disease or other evidence of 


atherosclerosis it would seem reasonable to 
perform some of these tests to exclude the 
association of a treatable disease such as idio- 


pathic hyperlipemia. 


SUMMARY 

\ case is presented of idiopathic hyper- 
lipemia with severe coronary atherosclerosis 
and coronary occlusion, with myocardial in- 
\lthough 


idiopathic hyperlipemia is recognized to be 


farction demonstrated at autopsy. 


associated with clinical coronary artery dis- 
ease, this is the first recorded case of idio- 
pathic hyperlipemia with postmortem evi- 
[ The 


vitamin-A-tolerance test revealed a marked 


dence of coronary atherosclerosis. 


decrease in tolerance, with extremely high 
levels of serum vitamin A at five hours, sup- 
porting the prevailing concept of the patho- 
logic physiology of this entity, i. e., an 
impaired or delayed clearance of dietary tats 
from the serum. The treatment of this dis- 
ease consists of a low-fat diet, which often 
—— 
§ References 4, 6, and 15. 


References 2 and 17. 
‘ 





A. M. 


results in prompt alleviation of symptoms of 


angina pectoris and abdominal pain often 


seen in these patients. Heparin given intra- 
muscularly or intravenously may be helpful 
if dietary control is not effective. 
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EpiTED By WILLIAM B., Bean, M.D. 


SOME MUSINGS ON REVIEWING MEDICAL BOOKS 


The images of men’s wits and knowledges remain in books, exempted from the 
wrong of time and capable of perpetual renovation. Neither are they fitly to be called 
images, because they generate still, and cast their seeds in the minds of others, provoking 
and causing infinite actions and opinions in succeeding ages. So that if the invention of 
the ship was thought so noble, which carrieth riches and commodities from place to 
place, . .. how much more are letters to be magnified, which as ships pass through the 
vast seas of time, and make ages so distant to participate of the wisdom, illuminations, 
and inventions, the one of the other? 

Lorp Bacon, “The Advancement of Learning” 


ECENTLY I accepted the chore of being Book Review Editor for the A. M. A. 
ARCHIVES OF INTERNAL MepiciNe. This was the result of no mere whim. It 
came after a long but intermittent contemplation of the state of book reviewing in 
contemporary medical journals. As far as I can find, books are reviewed in the 
majority of medical and scientific journals without any particular system, program, 
or purpose. My willingness to assume this burden was based on my belief in the 
potential benefits of critical reviewing of medical books and acute awareness of the 
deficiency of present-day medicine, and indeed of all science, in not having any 
internal forum for criticism, critique, and speculative discussion. Such themes 
occasionally occupy the windy rumblings of presidential addresses, and perhaps the 
secret sessions of the self-important. Still, there is no recognized place to which 
the just and honest can repair for words of counsel, of wisdom, and of carefully 
considered opinion. If the contemporary criticism continues to be of doctors but 
by and for laymen, we will continue to get the bias of the half-truth based on 
half-fact, or distortion born of illness. Today much of the world lives beset with 
paranoia, with fear, with a view of the rest of the world as evil. Somebody will 
steal this idea or that ; the laboratory and records must be locked like a bank vault. 
There is danger from our neighbors, peril over the hill, and doom beyond the 
horizon. Such polarizations are not without effect. They determine our practices, 
and thus influence the direction of the future. If such practices are to be our policy 
we should understand the consequences. If they are hurtful, the first step in 
removal is to recognize them. 

Today medicine’s need for an internal critique is even greater than the need 
of general science for self-correcting forces. Medicine is a curious mixture of arts 
and science. Where its practice accomplishes useful ends the arts retain their 
primacy and provide the medium through which science is applied to the welfare 
of patients. An inner critique has provided self-correcting and adjusting forces 
in the graphic arts, drama, and music. Politics has its correctives, be they election 
or revolution. But medicine has never had an effective forum for critique within, 
and only at times fair criticism from outside. Since the conserving arts of medicine, 


though essential, tend to hold back progress if not examined and refreshed by the 


experiment and experience of practice, and since the essential characteristic of 
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science is that it is provisional, forever being finished but never finished, change 
is the life blood of medicine. But change, unless directed, rarely correlates with 
progress. The crucial and painful defect of present-day medical practice is the lack 
of effective critical introspection. A deficiency of the catalytic enzyme, criticism, 
can be harmful, can produce as much morbidity and mortality in medical practice, 
teaching, and research as a vitamin deficiency can produce in a growing, living 
creature. 

The following comments are merely a selection from many which might have 
been chosen. They represent opinion, not dogma. The aims of this section, though 
unlikely to be realized in full, provide incentive, challenge, and a working plan 
Anyone who has ever set himself to write a critical review will recognize the 
difficulties and hazards of any such undertaking. 

Anonymity.—It is believed by some critics and book reviewers that the reviewer 
is inhibited by having to attach his name to the review.* This is hardly a courageous 
philosophy. If one is unwilling to be known, to have his opinion counted as his 
opinion, it is unwise for him to sign his name to anything he writes. Carried to 
an extreme, this policy becomes the method of the anonymous letter. If we feel 
obliged to say unpleasant or unfavorable things of a child or neighbor it must be 
done face to face. Likewise in criticism of books what we say may appear to us 
to be urgent matters and critical too. It is only fair that a book’s author and 
publisher know who the critic is. Of course, certain sensitive souls cannot bear 
criticism. No one of us is made happy by it. Calming down after the first hostile 
urges have cooled lets the judicious gain help from criticism. If we cannot face 
it we should not write a book in the first place. An uncriticizable book is a perfect 
book. However hard authors strive, they have not yet arrived at perfection. This 
is especially true when the author is a successful physician. Praise from patients 
may have given him the illusion of perfection and power, beneath which he hides. 
He hardly suspects his own intellectual innocence. 

An opposite aspect of anonymity concerns writing for current medical journals. 
I have often wondered if “this monstrous regiment” of medical articles published 
in contemporary American journals would not be reduced to a dribble if the 
author’s name were not published. This, however, 
help dam up the torrent of “literature.” One of the legitimate ambitions of 


is not a serious proposal to 


investigators, physicians, and scientists is to be recognized by their peers for work 
well done and ably reported. And the same incentive applies to reviews and 
reviewers of medical books. 

The book reviewer’s life would be quieter and more unmolested if he could 


honestly praise all books he reviewed or review only books he could praise. To 


reduce the florid growth of useless and sometimes dangerous books, dangerous 
because of error and confusion, book reviewing in these columns will aim for 
whatever values and virtues exist in thoughtful criticism. Such criticism must 
be fair, not punitive. At the same time it must be recognized that it is no more 
than the opinion of one specific person. It will not be the homogenized structureless 
consensus of a committee reflecting the watered-down equivalent of a folk song, 
the blended anonymity of the unknown soldier, and that bleak and barren statistic, 
the common man or the man in the street. 
Re 

* The “now you see it, now you don’t” of names signed to reviews of this section in the last 
few months reveals erratic use of backlog rather than ambivalent policy. It is a risk whenever 
printer, publisher, editor, and assistants are in different places. 
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In our day of yearning for support and comfort, for facts, for final knowledge, 
we have accepted as infallible and eternal truth the pontifications of those draped 
in the external vestments of authority. There is no such thing as the composite 
mind of the editorial board or the composite mind of book reviewers or critics. 
Opinions cannot exist as detached and separate from the person who writes a 
review. The reviews to be printed here are not the offspring of a committee or 
caucus. Nor will they be, as many current medical texts are, the unconnected but 
assembled accretions of a miscellaneous multitude of separate contributors. Such 
contributions frequently have no essential connection or common focus. They are 
jumbled together as strange bedfellows within the covers of a book. Frank criticism 
is the aim, and review will be related to first view as research is related to search. 
While we shall strive to make reviews objective and critical, there is no claim of 
infallibility and no notion of exemption from error. The theme we will try to abide 
by is expressed in Jefferson’s words about the University of Virginia: “For here 
we are not afraid to follow truth wherever it may lead, nor to tolerate any error 
so long as reason is left free to combat it.” 

The Selection of Books——Much research is directed by the instinct of the 
applicant concerning the whim of the board, agency, or committee which grants 
money for research. Likewise the book reviews in many contemporary medical 
journals have no more direction than to accept blindly whatever flotsam and jetsam 
happen to be washed up on the shore. Not all books sent to journals are reviewed, 
but little effort is made to obtain valuable new books which do not arrive for 
review. An alert book review section should include critical selection of books 
for review as well as critical review of books selected. This difficulty may be 
resolved along several lines. Improving the quality of book reviews encourages 
publishers and authors of good books to have the books reviewed. At the same 
time, it diminishes the enthusiasm of authors or publishers whose medical books, 
while perhaps commanding a respectable market, present a melancholy spectacle 
of error, ineptitude, and inadequacy. The selection of books also presents the 
problem of a selection of reviewers. Medicine is not without its Mr. Milquetoasts. 
It takes much personal knowledge of people and of doctors to find those who are 


critical and are willing to be named at the same time. | am convinced that such 


people can be found and can be prevailed upon to provide valuable criticisms. The 


process will be slow. 

The reward for writing a book review in medical journals is no more cogent 
lure than getting a present of the book which is reviewed. While this may help 
build up a library, it is small incentive to build up the quality of reviews. It is 
representative of the large amount of hack work done by physicians as editors and 
authors of books, articles, and reviews. The urge to write is strong. The urge to 
write well is weak, too weak for most of us to use the needed effort. 

Editors, authors, and publishers who are unwilling to have books reviewed 
here should not send them. Even as one of the lusty siblings of the A. M. A. family 
of journals we shall try to reach opinions independent of “official” suggestions and 
policy. The faintest suspicion of response to the long hand of tyranny, the imprint 
of the stereotype, and the dictatorship of the dull we shall strive to avoid in the 
tradition of Caesar’s wife. 

The State of Medicine-—External criticism of medicine usually comes from 
those who look at things from only one point of view. This is, by definition, the 
method of bias. This criticism comes to medicine from laymen and politicians who 
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have some axe to grind or some grievance, real or imagined. Dingle has addressed 
a searching inquiry into the problem set forth in a scholarly lecture entitled “The 
Missing Factor in Science.” He says: “The history of philosophy in the narrower 
sense of the word is the history of philosophy, but the history of science is science. 
Scientific workers may forget this, and knowing little or nothing of the ground on 
which their edifice rests, may add to its structure and reach positions of the highest 
eminence in their profession, but they are not educated men.” Of knowledge of 
the history of science they are innocent. They are bricklayers rather than architects. 
Such uncritical acceptors of the present may accomplish much, but they are poten- 
tially dangerous. Lacking judgment, they grow old but not wise. They put all 
society at risk because they are nourished by illusion. Again he goes on to say 
“The state of unselfconscious automatism in which science finds itself today is 
due to the lack throughout its history of a critical school, working within the 
scientific movement itself, and performing the function or at least one of the 
functions which criticism has performed for literature from the earliest times.” 

At least we should begin by remembering Hobbes’ admonition of how needful 
it is “for any man that aspires to true knowledge, to examine the definitions of 
former authors; and either to correct them when they are negligently set down; 
or make them for himself.” Relatively few of us in the pilgrimage of our scientific 
speedboats over the high seas of ignorance are aware of how often our direction 
finder is not dead reckoning but simply dead. With full speed ahead, we often 
have no sure hand on the rudder. Sometimes we go in circles in a trackless waste. 
Occasionally we seem to be below water without knowing it. While definitions 
may not always solve the ambiguity and false representations which lead the 
unwary to accept a spurious identity of words, ideas, and things, definition will 
at least help us avoid the facile oversimplification which fails to recognize our 


problems as beset and influenced by many forces operating simultaneously in 


complex systems of coordinates. In our understanding of medical problems, we 
must forever remain alert to the fact that intangible factors must be reckoned, 
assessed, and measured, for in any patient, as Bridie says, we are “confronted with 
a concatenation of living, dying, functioning cells, so complicated that it is impossible 
to understand the simplest of the processes involved . . . concatenations which are 
influenced arbitrarily by indefinable things called the will and the mind.” 

A critical forum has provided a wonderful corrective leading to adjustments 
making it possible to maintain high standards in the fine arts. The quadrennial 
revolution in our American system of government provides opportunity for political 
correctives. No such system has existed in medicine. 

A critical forum for book reviewing will supply but a part of the requirement. 
But here at least we can make a start which might lead to further growth of healthy 
self-criticism in medicine. And healthy criticism need not be constructive, a hopeful, 
wishful notion of shoring up a rotten superstructure merely by the diagnosis of 
decay and ruin. 

To review medical books as we suggest, hopefully, requires more time and 
wisdom than we have and more patience and charity than we can expect anyone to 
muster. Just as medical teaching combines all the difficulties of general teaching 
with those peculiar to the mixture of medical arts and science, so the reviewing of 
medical books presents the occupational technical hazards of book reviewing with 
the innumerable special problems of reviewing medical books aimed to fill diverse 
needs and to serve many purposes. The central issue is what should be the aim of 
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reviewing medical books. What is the purpose of a book review? The hazards 
of book reviewing have been dealt with by Steven Potter in “The Art of Review- 
manship” in his exuberant and keloid style, showing how to get the other fellow 
ina hole. The essence of gamesmanship is to get the other man down rather than 
get yourself up. This we shall try to avoid. The real difficulty is getting proper 
perspective and detachment. E. B. White has summarized the occupational hazards 
of the critic as follows: 

“The critic leaves at curtainfall 

To find, in starting to review it 

He scarcely saw the play at all 

For watching his reaction to it.” 

Though the reviewer may be self-conscious, he must not let his preoccupation 
with the method and manner of reviewing give him only an oil-immersion view of 
certain sectors or a blurred astigmatic glance rather than a comprehensive and 
studied perspective. We hope the reviews will be critical, honest, and thoughtful. 

In summarizing, our aims are so simple as to be almost impossible to achieve. 
We hope to avoid spraying mental D. D. T. as self-appointed purifiers. At the 
same time, we will strive for standards of excellence always somewhat out of reach. 
Efforts will be made to avoid the implication in the “I-could-have-done-it-better” 
review. The binding-color-paper-weight-table of contents catalogues we shall mini- 
mize but are willing to chastise books without an index or with only an indequate 
one. References without titles we shall wage war against as we would as upon 
a publisher’s list of books, pamphlets, or papers without titles. Book makers should 
be reminded of Sir Thomas Browne’s annoyance with a “book so long and broad 
that it becomes untractable and uneasie to make use of.”’ And, finally, unless the 
divine right of a few typographical errors is abused we will try to follow Oliver 
Wendell Holmes charitable words to Weir Mitchell—“I have noticed two or three 
errata which | note for correction in your next edition. . . . It is almost absurd to 
tail off a letter of acknowledgement with such little specks, but I have read proofs 
for myself and my friends so often that I am wonderfully dyspeptic of errors such 
as printers are constantly making.” 

Such is our purpose—modest but difficult. It will take patience and work. It 


may be too frustrating a task to get done. But at least we resolve to build up a 


forum of free opinion about medical books by those who steal time to read, who 
bother to think, and who are neither ashamed nor afraid to acknowledge it. For 
the books a man writes and the books a man reads are a measure of the man himself. 
A man’s books, if chosen with thought and taste, become true expressions of his 


own selection and preference, not those of his book agent or his great uncle. 


WILLIAM B. Bean, M.D. 


BOOK REVIEWS 


The Vitamins in Internal Medicine. By F. Bicknell and F. Prescott. Third edition. Price, 
$13.00. Pp. 784, with 245 illustrations. Grune & Stratton, Inc., 381 Fourth Ave., New York 
16, 1955. 

The third edition of Bicknell’s text on vitamins is as complete, authentic, and scholarly as its 
predecessors. To those familiar with the previous editions little more need be added. In this 
day of the single medical text written often by literally scores of specialists under the editorship 
of one or two men it is unusual to find a comprehensive text written by two men who have 
obviously combed the literature of the present and past with thoroughness and who have given 
the picture as comprehensively and authoritatively as it could be done. 


501 





A. M. A. ARCHIVES OF INTERNAL MEDICINE 


For each vitamin, after a brief history of the steps in the knowledge regarding it, there is 
a condensed but entirely adequate account of its chemistry, methods of assay, and its absorption, 
storage, and physiologic effects; blood levels; requirements in animals and man; effects of 
deprivation and of overdosage, if any; tables showing the sources and approximate quantity in 
different foods; use in various clinical conditions, and toxic effects, if any. Some idea of the 
material summarized in the volume may be gained from the fact that there are 5500 references 
Yet the book is in no sense a new “review of the literature.” The authors speak with considerable 
candor on controversial topics; consequently, the reader is never uncertain as to their opinions. 
For instance, p. 657, “Vitamin E is valueless in cardiac diseases. The subject evoked much 
interest in the later nineteen-forties because the Shute brothers and others claimed that cardiac 
degenerations, and, especially, angina of effort were greatly improved by massive doses of 
vitamin E. But all their work is remarkably vague without any controls, and when, rarely, 
objective findings such as electrocardiographic changes are reported, these again are uncontrolled 
and indefinite.” In the same section the data for and against the value of vitamin E in sterility, 
habitual abortion, toxemias of pregnancy, muscular dystrophies, degenerative conditions of the 
spinal cord, peripheral vascular disease, fibroses, and contractures are given factually and fairly 

One is glad that this authoritative book emphasizes the interdependence of the various vitamins 
upon each other for most efficient absorption and physiologic effect and also the fact that in 
excess dosage some vitamins, particularly A, D, and p-aminobenzoic acid (PABA), may have 
very harmful effects. 

This is no book for easy browsing. It is obvious that the authors have gone at their task 
seriously and expect concentrated attention from those who dip between its covers. Careful 
readers will appreciate wise philosophic bits which occasionally shine out from among the 
scientific detail. For instance, on p. 631, “Nothing is accurately known of the requirements of 
vitamin E though from the figures given in the preceding table many of the English must 
consume less than 5 mg. a day yet continue in what in England is regarded as good health 
Indeed vitamin E has been considered to be of no importance in human nutrition. But it is 
fantastic to believe that while mice and monkeys, ducks and dogs, beetles and barrows all need 
vitamin E, yet a beneficient all wise biological providence has excused man from this irksome 
necessity. There is also the probability that insufficient vitamin E is one of the reasons why 
senility pigments or ‘metabolic clinkers,’ collect in the body’s cells over the long course of the 
years, first to dampen and finally to smother the bright flame of life. It is grievous that our food 
loses so much of what may be essential protection against senility merely because the vision 
of science is just as long as the life of a rat.” 

For those whose vitamin education has for years been from the colorful brochures of the 
biological houses and the optimistic patter of the detail man, Bicknell’s book will be a heartening 
reversion to the fundamentals. son & Benes MD 


\ 


Fluid and Electrolytes in Practice. By Harry Statland, M.D. Price, $5.00. J. B. Lippincott 

Company, 227-231 S. Sixth St., Philadelphia 5; 2083 Guy St., Montreal, 1954. 

This is a very general and broad approach to the problems of fluid and_ electrolyte 
balance as applied to a wide variety of clinical conditions. The introductory chapters represent 
a lucid description of the fundamental physical-chemical principles which must be understood 
before careful consideration can be given the practical aspects of fluid and mineral balance in 
medical and surgical cases. Considerable discussion is devoted to the physiology of fluid shifts 
between the various body compartments and the results of these shifts on the concentration of the 
principle electrolytes—sodium, potassium, and chloride ions. Particular emphasis is placed on 
the effects of various types of dehydration on the distribution of fluid and electrolytes within 
the body. After development of these clinical-physiological principles, attention is given to their 
relationship to the regulation of acid-base balance. A discussion of the etiology and differentiation 
of the various types of disturbances in acid-base balance is also given. 


The above discussions are not exhaustive but are intended for use by clinicians who are not 


specialists in this area of clinical physiology. However, the reader may gain considerable 


insight into the fundamental aspects of fluid balance if the various sections are read carefully 
The author has employed a very lucid style throughout. 

The second half of this book deals specifically with various clinical conditions such as cardiac 
disorders, burns, renal disease, diarrheas, etc. Here, by the use of actual case presentation, the 
use of the knowledge gained from the first half of the book is illustrated. 
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It is my opinion that this book, while too elementary for the student or specialist, will serve 
as a useful guide for the medical or surgical practitioner. Of particular value are the many “rules 
of thumb” given together with their rationale. Fant T. Canter. MD. 


Differential Diagnosis: The Interpretation of Clinical Evidence. By Harvey and 
Bordley. Price, $11.00. Pp. 665. W. B. Saunders Company, 218 W. Washington Sq., Phila- 
delphia 5; 7 Grape St., Shaftesbury Ave., London, W. C. 2, 1955. 


I am glad I read the text of this book before reading the introduction. I formed the opinion 
that the book reflected much more than just the contributions of Harvey and Bordley—that it 
was, in fact, the embodiment of work done in the great clinical tradition of William Osler, handed 
down through Thayer, Barker, Hamman, and Longcope to the authors. The introduction demon- 
strates this as the purpose and the method. This book in a way develops the history of clinical 
medicine as it evolved at the Johns Hopkins Hospital and Medical School. But in a larger sense 
it exemplifies certain characteristically American features ot clinical teaching, emphasizing the 
clinical pathological conference and teaching at the bedside. This book plays on varying themes— 
the clinical history, clinical examination, laboratory examinations, the narrative of the course 
of a disease, and the final exposition by the pathologist of the findings at autopsy. The profound 
influence of Hamman and Longcope I note particularly. I knew them both well when I was 
an intern, during the period when Bordley was chief resident and Harvey a junior assistant 
resident. 

This book will be very helpful and instructive to any physician who takes the time to analyze 
each case presented after he has read the introductory chapter dealing with the types of problems 
to be illustrated. Only those with strong forebearance will be able to avoid jumping ahead 
occasionally, as with a detective story, to get the answer to the question “Who-dun-it?” This book 
differs from the ordinary crossword puzzle book because it remains a valuable reference book 
for review when puzzling cases are encountered after it has been studied. For those who are too 
impatient to refrain from looking at the end of the page, the last chapter of the book contains a 
series of unknowns with the ultimate findings hidden in a separate section of the book. Fortunately, 
this book has an excellent index. It would lose all value as a reference book without one. While 
it does not pretend to be an encyclopedia, it certainly includes the vast majority of situations 


which present diagnostic difficulties. It is not, as so many treatises become, just a repository of 


rare diseases or rare aspects of common diseases. Emphasis on the important body systems and 
their important diseases gives a well-rounded perspective. The inclusion of more surgical cases 
would have enhanced the book’s teaching and reference value. 

If one wished to find a fault, one could complain that the references are somewhat inadequate. 
It may thereby lose some interest for the medical scholar. A tendency to quote home-grown 
material must be accepted because of the intensely individual and personal nature of this book, 
a value it might lose if it had aimed at a more universal scope. Still, classical articles should be 
included and one misses reference to Soma Weiss’ papers on neurological defects of lymphomas, 
Carter and Giuseffi’s papers on strangulation of post-traumatic diaphragmatic hernia. Every 
critic must ventilate some ire, and I exercise my prerogative in a gentle lament over the use of 
that outmoded solecism of our neurological brothers “space occupying lesion.” Even a biochemical 
lesion occupies space and if an expanding lesion is meant, why not say so. Tut! Tut! 

As with all useful clinical books, the view here is retrospective. Clinical medicine is born of 
experience, and a clinician who sees many patients and sees them perceptively mellows with age 
as does good wine, which this book clearly shows. Altogether, it reflects enough credit upon the 
authors for some to spill over onto the Johns Hopkins School of Medicine and Hospital as 


worthy representations of American medicine. , 
a, eee eee : Witt1aM B. Bean, M.D. 


The Cerebrospinal Fluid. By S. Lups, M.D., and A. M. F. H. Haan, M.D. Price, $9.50. 
Pp. 350. Elsevier Press, Inc., 402 Lovett Blvd., Houston 6, Texas, 1954. 

This is the first book regarding the cerebrospinal fluid to be published in English since Merritt 
and Fremont-Smith’s volume appeared in 1937. Lups and Haan’s work would accordingly be of 
value for this if for no other reason. 

It is regrettable that the translation tends to be literal and as such lacks felicity. In some 
instances the awkwardness of expression and quaint terminology serve to confuse, although this 
is exceptional. It is surprising, for example, to read (following a proper description of the aim 
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of Queckenstedt’s maneuver): “It is also possible in this way to diagnose tumors of the fossa 
cerebellaris.” While the statement is undoubtedly correct, the use of the procedure in the presence 
of a neoplasm of the posterior fossa is so manifestly incorrect that the inclusion of the statement 
is unwarranted. 

The book is well-planned, and anatomic, physiologic, clinical, and technical topics are dealt 
with in a thorough but occasionally repetitious fashion. Many laboratory procedures which are 
not in common use in this country are considered in detail, and this is a useful feature. Certain 
recent developments, however, are not included, e. g., the relation of CSF gamma globulin 
values to disorders of the nervous system. 

The bibliography is extensive and contains a preponderance of European references—another 
good feature for the American reader. The index is adequate. The book is recommended for 


clinical or reference purposes. Trrrany Lawyer. M.D 


Clinical Biochemistry. By Abraham Cantarow, M.D., and Max Trumper, Ph.D. Fifth 
edition. Price, $9.00. Pp. 738, with 54 illustrations. W. B. Saunders Company, 218 W. 


>? 


Washington Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, W. C. 2, 1955. 


The publication of the fifth edition of this familiar text indicates not only the growing 
scope and importance of clinical chemistry, but also that the authors have kept their book 
abreast of the new developments. 

The present volume opens with a discussion of carbohydrate metabolism which is more 
general and more detailed than in the past. By a dynamic biochemical approach and by frequent 
cross references to material in later chapters the concept of a common final metabolic pathway 
is firmly established. Significant new research is described with a nice balance between bewilder- 
ing detail and vague generalities. The central role of coenzyme A and the “two-carbon fragment” 
is described first as a general metabolic principle and then as a mechanism responsible for such 
situations as the hypercholesterolemia of diabetes, etc. The glucagon-insulin system is compared 
with and also differentiated from the epinephrine-insulin system. Much of the clinical material 
on diabetes, previously presented separately, is now included in this chapter. 

The discussion of the lipids is also patterned on the basis of metabolic interrelationships, and 
it has been enlarged to include a short section on the complexes of lipids with proteins. A brief 
survey of bile acid metabolism is another worth-while addition. 

The chemistry of the proteins is examined from the metabolic and nutritional viewpoints. 
New material has been added covering the effect of steroid hormones on nitrogen retention in 
disease and in therapy. Interpretation of serum and plasma levels has been related to chemical 
methodology, including electrophoresis, and the discussion includes some excellent cautionary 
notes. Surprisingly, no mention is made of commonly employed methods based on the work of 
Cohn and Wolfson. The material on nucleoproteins as catalysts and as structural elements has 
been expanded and gathered together and is for the first time given chapter status. The same 
treatment is accorded to hemoglobin and the porphyrins, although the discussion is disappointingly 
brief. 

The next ten chapters form a unit dealing with the metabolism of inorganic substances. Calcium 
and phosphorus, discussed under a single heading, are treated in a somewhat synoptic manner. 
This is followed by a chapter on the phosphatases as parameters of disease. Successive chapters 
review sulfur, magnesium, iodine, and iron metabolism. More might have been made of the 
chapter on iron, but the others are adequate. The remainder of this section is devoted to the 
metabolism of sodium, potassium, chloride, and water metabolism and a discussion of neutrality 
regulation. The authors have deliberately phrased their review in general terms and have avoided 
specific examples. Cross references to these related chapters are a little sparse, and the important 
topic of repair and replacement therapy is unfortunately not discussed. A concise but thorough 
description of chemical control of respiratory mechanisms concludes this unit. 

The chapter on hormone assay and endocrine function has been completely rewritten and is 
nearly doubled in size. Both chemical and bioassay procedures are reviewed, and the different 
results in the two types of tests are examined. The section on techniques applicable to clinical 
endocrine studies should be of value to many clinicians. New material on the chemical evaluation 
of adrenomedullary disease is included, and extensive cross references to other sections of the 
book emphasize the multiple manifestations of endocrine disturbances. 
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One of the outstanding contributions of this book is the section on function studies of the 
stomach, pancreas, liver, and kidney. Approximately the last quarter of the text is devoted 
to a review of these subjects. The revisions include a discussion of “tubeless gastric analysis” 
and its evaluation as a diagnostic tool. The discussion of the value of fecal fat studies in 
pancreatic disease is especially pertinent. Differential diagnosis of liver diseases by function 
studies is excellently covered, and the folly of undue reliance on chemical studies is made quite 
plain. The chapter on renal function has been strengthened by inclusion of more basic physiology 
and by a more detailed analysis of various clearance measurements. The information on localiza- 
tion of renal defects has been covered in a particularly comprehensible manner. 

The over-all utility of the book has been increased in other ways. The index has been revised 
and expanded by almost twenty per cent. The previous bibliography of specific citations has 
been replaced by a listing of more general authoritative review articles, many as recent as 1954. 
Functional use of subchapter headings and outline summaries of important topics will endear the 
style of presentation to anxious students and busy practitioners alike. A clean type on excellent 
paper add to the readability of the volume, which has been handsomely produced. This book 
should give aid and comfort to anyone seeking an increased understanding of biochemistry as it 


relates to medicine. | DRYER, M.D. 


Surgical Forum, 1954: Proceedings of the Forum Sessions, Fortieth Clinical Congress 
of the American College of Surgeons. Price, $10.00. Pp. 851, illustrated. W. B. Saunders 
Company, 218 W. Washington Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, 
W GZ 1955. 

Each year since 1941 The American College of Surgeons has held a Forum on fundamental 
surgical problems, which was originated under the guidance of Owen H. Wangensteen. Since 
1951 the collected papers from this meeting have been published annually. In this latest volume 
there are 154 papers, presented in 10 different sections. Each section is introduced by an authority 
in the field, who summarizes and evaluates the papers presented. Approximately one-third of the 
papers are concerned with research in the related fields of heart and vascular surgery. Another 
one-third of the papers are devoted to investigations of nutrition, body fluids, metabolism, 
steroids, and cancer. The remainder are related to the gastrointestinal tract, liver and pancreas, 
anesthesiology, burns, shock and wounds, and use of plastics. 

This volume previews much of what will appear in the literature and in greater detail during 
the ensuing year. If there are those who believe that specialization is currently a dangerous trend 
they would do well to read this volume. The work being done today in our medical research 
ceriters cuts across many boundaries, and there is evident a healthy attitude of pursuing problems 
without regard for the complexity or derivation of the tools required. 


E. E. Mason, M.D. 


Pathology for the Surgeon. By William Boyd, M.D. Seventh edition. Price, $12.50. Pp. 737, 
with 547 illustrations, including 10 in color. W. B. Saunders Company, 218 W. Washington 
Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, W. C. 2, 1955. 


This is the seventh edition of the book originally published as “Surgical Pathology.” The 
author not only has changed the title but has rewritten the text. The contents, organization, and 
format are excellent. The illustrations are improved over those of previous editions. Dr. Boyd has 
directed the volume at the graduate student and has therefore emphasized clinical and practical 
aspects of surgical diseases. He has brought the material up to date and has included many new 
features not present previously in his volume “Surgical Pathology.” Each chapter has a table of 
contents, and a well-chosen bibliography is presented at the close of each chapter. In this text 
discussions of pathologic physiology as well as the relation of symptoms to lesions are found. 

The text will not only be of benefit to the surgeon but will prove of interest and convey 
considerable information to the internist. The latter is well acquainted with the author’s informa- 
tive volume “The Pathology of Internal Diseases.” This is as well written and is full of interest- 
ing quotations, as exemplified by this passage taken from John Hunter, “The last part of surgery, 
namely operation, is a reflection on the healing art; it is a tacit acknowledgement of the insuf- 
ficiency of surgery. It is like an armed savage who attempts to get that by force which a 
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civilized man would get by stratagem,” or the following, as important today as when written by 
Velpeau in 1856, “To destroy a cancerous tumor by surgical means is usually an easy matter and 
but little dangerous in itself, but the question arises whether such a proceeding affords a chance 
of radically curing the patient.” 


The volume is strongly recommended not only for the surgeon but for those practicing in 


th Ids as well. : , 
other fields as we SipNFY ZIFFRIN, M.D. 


Handbook of Treatment. By Harold Thomas Hyman, M.D. Price, $8.00. Pp. 511. J. B. 
Lippincott Company, 227-231 S. Sixth St., Philadelphia 5; 2083 Guy St., Montreal, 1955 


For those who like their medical knowledge in the form of a dictionary, this book will serve 
the purpose well. It covers the management of symptoms and syndromes as well as disease 
entities and contains brief but effective comments on the comparative value of the large variety 
of drugs now available. The discussion of each topic begins with general principles, then deals 
with immediate care and continuing care of the patient. There are also remarks on prophylaxis, 
diagnostic tests, contraindications to the use of drugs or hormones, and other interesting com- 
ments. While the text is necessarily highly condensed, there is a striking amount of useful and 
accurate information for the physician who wants more than the name and the dose of the drug 
for a given condition. The author manifests a healthy skepticism in regard to the ineffective 
drugs but is somewhat inclined to overemphasize the newest preparations by using such terms 
as “extraordinarily effective,” for example, in the case of the anticholinergic drugs. On the whole, 
the book should prove very useful to the busy physician and may prove as a stimulus to deeper 
reading, since there are references to the literature in the text. Louts Lerres, MD. 


Transactions of the Fourteenth Conference on the Chemotherapy of Tuberculosis by 
the Veterans Administration, Army and Navy, with the Cooperation of the National 
Tuberculosis Association, Feb. 7 to 10, 1955. Price, given on request only. Pp. 556, 
with many graphs, tables, and illustrations. Veterans Administration, Washington, D. C., 
1955. 


This paper-bound volume contains a faithful reproduction of about sixty papers plus informal 
discussion and comments pertaining to them. Another thirty papers “Read by Title” are included. 
Full committee reports are given, dealing primarily with future plans in this continuing 
cooperative study (now in its tenth year), covering tuberculosis therapy in Army, Navy, and 
Veterans Administration hospitals. The grouping of papers is as follows: Pulmonary Tuber- 
culosis; Extrapulmonary Tuberculosis; Laboratory; More General Matters; New and Recent 
Drugs. 

3y review of the results of nine years of continuous study of large groups of patients and 
reports on more recent observations, the field of drug therapy for tuberculosis is well covered. 
In addition, other forms of therapy are evaluated; other pulmonary diseases, particularly the 
mycoses, are discussed, and some references are made to relationships between antituberculosis 
drugs and other diseases. 

The transactions tend to indicate that single drug treatment is less effective, mainly because of 
greater incidence of acquired drug resistance by tubercle bacilli; that a regimen of isoniazid and 
aminosalicylic acid (PAS) is slightly superior to streptomycin-PAS or streptomycin-isoniazid 
regimens; that there is no good reason to use all three of these drugs in combination, except 
possibly in tuberculous meningitis; that pyrazinamide with isoniazid makes an effective com- 
bination, but the former possesses considerable potential for hepatotoxicity; that very prolonged 
courses of drug treatment are advantageous. One potentially valuable new drug was announced— 
Cycloserine. 

The problem of residual necrotic foci or actual cavitary lesions containing seemingly non- 
viable bacilli, and the need for resection of such lesions, remains a major and unanswered one. 

The work is lengthy but invaluable for the physician managing tuberculous patients and is 
perhaps the outstanding reference on current management of tuberculosis in this period of 


extremely rapid therapeutic evolution. It is fully indexed. Cuartes W. Gray, M.D 
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BOOKS 


A Textbook of Medicine. By R. L. Cecil and R. F. Loeb. Price, $15.00. W. B. Saunders 
Company, 216 W. Washington Sq., Philadelphia 5; 7 Grape St., Shaftesbury Ave., London, 
W. C. 2, 1955. 

This book continues to be the outstanding single volume on the medical diseases. The con- 
tributors are authorities in the field, although there is a tendency for some of the contributers 
to write about diseases which they have observed little personally, if at all. It would appear more 
desirable to have the diseases reviewed by physicians fully experienced with the clinical problems 


whenever possible. Perhaps convenience has prompted the selection of contributors, since they had 


already contributed to other aspects of the same field or related diseases. 

The format and presentations in this edition are essentially the same as for the previous 
editions. The discussions are brought up to date. In fact, the various editions of this fine book 
on medicine trace well the history of internal medicine for more than the past two decades. 
Although the discussion may be considered by some to be too detailed for undergraduate students 
of medicine, it remains a good and reliable source of information on many diseases of man. 
It can be highly recommended for all students of medicine, including practicing physicians. It 
should serve as a valuable reference book and should be available on every doctor’s book shelf 
for rapid reference to many of his problems. It cannot replace the original contributions found in 
the literature and surely is not intended to do so. As a supplement to the journals in medicine, 
however, this book has served and should continue to serve a useful purpose. Its price reflects the 
economic status of our times and the value of the American dollar. 


GeorGE E. Burcu, M.D. 





News and Comment 


ANNOUNCEMENTS 


New Appointments.—Appointment of ten members to the newly established National 
Advisory Allergy and Infectious Diseases Council was announced today by Dr. Leonard A. 
Scheele, Surgeon General of the Public Health Service, U. S. Department of Health, Education, 
and Welfare. 

The Council has been set up to facilitate activities of the new National Institute of Allergy 
and Infectious Diseases. This Institute, redesigned from the former National Microbiological 
Institute, has been established to provide for expanded studies on allergy and to meet the growing 
needs on infectious disease research. The Institute of Allergy and Infectious Diseases is one of the 
seven National Institutes of Health which comprise the principal research branch of the Public 
Health Service. 

Upon recommendations of the Council, the Surgeon General will award grants to scientists in 
universities and other nonfederal institutions for research on allergy and infectious diseases. The 
Council will also assist in providing guidance on broad research policies related to the programs 
of the National Institute of Allergy and Infectious Diseases. Members of the Council are leaders 
in science, education, and public affairs. The Council will hold its first meeting March 7 and 8, 
at the National Institutes of Health in Bethesda, Md. 

At present two vacancies remain on the Council. These are expected to be filled in the near 
future. 

The members are as follows: Dr. René J. Dubos, member of the Rockefeller Institute for 
Medical Research, New York; Dr. Karl F. Meyer, Director of the G. W. Hooper Foundation, 
University of California Medical Center, San Francisco; Dr. Gail M. Dack, Director of the 
Food Research Institute, University of Chicago; Dr. Edwin B. Fred, President of the University 
of Wisconsin, Madison; Dr. Charles E. Smith, Dean of the School of Public Health, University 
of California, Berkeley; Dr. H. O. Halvorson, Head of the Department of Bacteriology, Uni- 
versity of Illinois; Mr. Byron H. Larabee, President of Firestone Plantations Company, Akron, 
Ohio; Mr. David C. Crockett, Associate Director, Massachusetts General Hospital, Boston; 
Mrs. Rollin Brown, of Los Angeles, President of the National Congress of Parents and Teachers ; 
Mr. John Abbink, of New York, President of the American Foundation for Tropical Medicine. 


Student Research Fellowships.—Medical Student Research Fellowships, available to 
medical schools throughout the United States and Canada, are now being offered for the current 
year by Lederle Laboratories Division, American Cyanamid Company. 

The Fellowships, not exceeding $600 for any one person, are intended to relieve some of the 
financial burden of students who desire to devote their summer vacations to basic research in the 
preclinical medical sciences. 

Selection of students to receive the award will be made by the dean of the medical school or his 
selection committee. Students who apply must be of good scholastic standing and have the 
consent of the faculty member under whose supervision their research is to be conducted. Such 
research may be carried on in another medical school if the arrangements are satisfactory to 
faculty authorities in both schools. 


American Public Health Association Meeting.—The American Public Health Asso- 
ciation announces that the 84th Annual Meeting of the Association and meetings of 40 related 
organizations will be held in Convention Hall, Atlantic City, N. J., Nov. 12 to 16. 

The explorations into the important question, “Where Are We Going in Public Health?”, 
which were undertaken at the 83d Annual Meeting last November, will be continued. The 13 
Sections of the Association, namely, Dental Health, Engineering and Sanitation, Epidemiology, 
Food and Nutrition, Health Officers, Laboratory, Maternal and Child Health, Medical Care, 
Occupational Health, Public Health Education, Public Health Nursing, School Health, and 
Statistics have been augmented this year by a new Section on Mental Health. Each will be 
responsible for programs in its specialties. 
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NEWS AND COMMENT 


Grants for Leukemia Research.—The trustees of the Leukemia Society, Inc., are offering 
during 1956 grants-in-aid to qualified investigators to support research projects on leukemia. 

The Society will also accept applications for fellowships for studies in the field of leukemia 
and allied diseases, to be given during the year 1956-1957. 

Dr. Herbert C. Lichtman, Assistant Professor of Medicine and Head of the Hematology 
Division, State University of New York, Brooklyn, is Chairman of the Selection Committee 


which reviews applications from North America. 


Public Health Service Awards.—The Public Health Service awarded 3036 research grants 
totaling $36,522,408 between July 1, 1955, and Jan. 1, 1956, from fiscal year 1956 funds appropri- 
ated to the National Institutes of Health, the PHS research bureau at Bethesda, Md. The grants 
will aid research in medical schools, hospitals, and other non-Federal institutions throughout the 
country. 

Dr. Leonard A. Scheele, Surgeon General of the Public Health Service, U. S. Department of 
Health, Education, and Welfare, today relased a summary of research grants he approved for 
payment during the first half of the current fiscal year. These support medical research on all 
major diseases and in basic sciences related to medicine. Institutions receiving the grants number 
350 and are located in 46 states, the District of Columbia, 2 Territories, and 7 foreign countries. 

About 95% of the research grant funds for the current fiscal year have been committed. 

Of the 3036 grants, 634 were new—that is, awarded for the first time. The remaining 2402 


were continuation grants, supporting studies that had received similar funds during the previous 


year. 
The awards were made following recommendations of the National Advisory Councils at 
meetings in Bethesda during March, June, and October, 1955. The seven councils are each com- 
posed of twelve non-Federal experts in medical science or public affairs, with ex officio members 
from the Department of Defense and the Veterans’ Administration. The groups meet three times 
a year to advise the Surgeon General on grant applications and other matters concerning the 


Institutes. 
A tabulation of the awards follows: 


Granting Organization No. of Grants Total 


Institute of Arthritis & Metabolic Diseases 87 (new) 
342 (cont.) $4,620,298 


Institute of Neurological Diseases & Blindness 78 (new) 
(cont.) 4,274,424 


Cancer Institute (new) 
(cont. ) 8,346,815 


Institute of Allergy & Infectious Diseases 36 (new) 
(cont.) 2,110,000 


Institute of Dental Research (new) 
(cont. ) 421,000 


Heart Institute (new) 
566 (cont.) 8,420,936 


Institute of Mental Health 42 (new) 
139 (cont.) 3,828,935 


Division of Research Grants 133 (new) 
299 (cont.) 4,500,000 


Total 634 (new) 
2,402 (cont.) $36,522,408 








V/ . ARCHIVES OF INTERNAL MEDICINE 


Of the above awards, 1991, in the amount of $22,934,811, became active during the six-month 


period. The remaining grants will have become active by July 1, 1956. 


Further information on the 1991 activated grants, such as name of investigator, institution, 
and amount of support, may be obtained from Office of Medical Research Information, National 
Institutes of Health, Bethesda 14, Md. Telephone OLiver 6-4000, extension 849. 


Pediatric Courses.—The following short courses will be conducted at The Children’s 
Hospital of Philadelphia in May and June, 1956. 

1. Pediatric Advances for Pediatricians and General Practitioners. May 28 through June 1, 
1956. A Refresher Course conducted by the Staff of the Children’s Hospital of Philadelphia, 
in collaboration with the Department of Pediatrics of the University of Pennsylvania and the 
Camden Municipal Hospital. Tuition, $100.00. 

2. Practical Pediatric Hematology. June 4, 5, and 6. Conducted by Dr. Irving J. Wolman 
and other members of the Hematology Department of the Children’s Hospital, under the auspices 
of the Graduate School of Medicine, University of Pennsylvania. Tuition, $60.00. 

3. Blood Group Incompatibilities and Erythroblastosis Fetalis. June 7 and 8. Conducted by 
Dr. Thomas R. Boggs Jr., of the Philadelphia Serum Exchange of the Children’s Hospital of 
Philadelphia, under the auspices of the Graduate School of Medicine, University of Pennsylvania 
Tuition, $50.00. 

For information write to Irving J. Wolman, M.D., Children’s Hospital of Philadelphia, 
1740 Bainbridge St., Philadelphia 46. 
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THE CONDITIONED URINARY PROTEIN EXCRETION TEST IN THE STUDY 
OF CHRONIC AND OBSCURE PROTEINURIA 


S. EDWARD KING, M.D. 
New York 











INTRODUCTION TO EXHIBIT 









HIS REPORT covers a study of over four years’ duration of approximately 
4500 young males, referred to U. S. Army Hospital, Fort Jay, N. Y., because 
of proteinuria. Experiences with the urinary protein excretion test have been 






previously reported.’:*° 
The evaluation of renal disease through observed alterations in urinary protein 






excretion with postural change and activity is not a new concept. ®’ The necessity 





for accurate urine collections, to assure that specimens correctly represent specific 





periods, has not been emphasized. Pooling of specimens and dilution are common 





sources of error. Although most patients will follow suitable instructions, there 





is a stubborn minority requiring close supervision. Clearly defined standards of 





interpretation, with rejection of noninterpretable tests, repeated as required, yield 





reliable results that can be duplicated in approximately 95% of cases. 





Considerable collateral information has been developed in this study. Prevalent 





concepts concerning orthostatic proteinuria require revision. Persistent orthostatic- 





type proteinuria indicates early or latent but not necessarily static lesions in various 





renal diseases of different tempo and course. 
That latent nephritis, early pyelonephritis, and renal vascular disease may be 






manifest only by apparently innocuous orthostatic proteinuria is restatement of 





known clinical facts. Experiences suggest that these facts are not generally 





recognized. 
Prevalent confusion concerning this subject is due to lack of clear definition 





of the various types of proteinuria. The pattern of protein excretion may serve 





in differentiation and study of the course and evolution of cases of obscure chronic 





proteinuria. 
Intermittent proteinuria is a functional manifestation of unstable neurocirculatory 






homeostasis. Little is known concerning its course. The experimental production 






Received for publication Nov. 1, 1955. 





The Renal Research Laboratory, First Army. 






The Armed Forces Institute of Pathology, Washington, D. C., gave technical assistance in 
preparation of this exhibit. 
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CHRONIC AND OBSCURE PROTEINURIA 


CLINICAL APPLICATIONS 


Variable proteinuria of obscure origin is a very common clinical finding. 


Failure to distinguish between various types of proteinuria and inadequate methods 
of study have contributed to confusion in this field. 

Suggested Classification : 

1. Transient (accidental) proteinuria (not significant). 

2. Intermittent (recurrent) proteinuria (an exaggerated functional reaction to 
stress and posture ). 

3. Orthostatic proteinuria (a chronic disorder indicating covert renal disease ). 


4. Continuous proteinuria (moderately advanced renal disease ). 


THE CONDITIONED SERIAL URINE PROTEIN 

Excretion TEs1 

URINARY PROTEIN PATTERNS 
(SCHEMATIC) 





The procedure was developed to minimize 
errors and increase sensitivity of protein 
detection. Basic concepts, procedure, and soci constant amaative omTuOsTATIC iRRBOULAR 
results have been reported  previously.'+4 ay eae mee a ee — a 


Properly controlled conditions are essential 


for reliable results. Three standard patterns 


of protein excretion are possible: 
1. Constant (continuous ) 
2. Inconstant (orthostatic ) 
3. Negative 
Irregular patterns indicate postrenal pro- 


teinuria or inaccurate urine collections 


RESULTS: Results with this test in approxi- 
mately 4500 hospitalized subjects are sum- 
marized. 

This procedure is not a substitute for indi- 
vidual clinical study. Over short periods, 
patterns have proved very consistent. If the 
test is properly performed and interpreted, an 
accurate pattern can be obtained in 95% of 

1G. a; 800 mospreauseee partewes he 


1TH PROTEINURIA tN AT LEAS cases 
TO° SPECIMENS O8 PREVIOUR aCCARION : 


with other renal-function tests, 
protein-excretion patterns vary with change 

4. conetarr perrans - (conTisoars veovarmun:s in underlying renal disease. 

D. NEGATIVE PAYERS - (MaRS(TORY PnoTErsURse 

€. omTMORTATIC PATEENN = CORCALLY PUNSURMENY ScmOR IC WT FRCLEDES oHreMME TORT In doubtful cases the test determines the 

line geese <2 —- Pe necessity for further detailed study and serves 

ROE (ANGE SUERER OF INDIVIDUALS 81TH yROTETNURTA 1% SEVERAL SPECIERR! OF asa point of reference for peri dic observa- 


GRE GOCASTON AND NONE GURTIQUENTLY. 1 SON PROTEINURIA MAY RECUR 
1 


tion. The relative incidence of patterns in 


INTENSE! TTRNTLE  SUEREQUENTLY 


this selected hospital group is indicated. 





IRCHIVES OF INTERNAL ME 


CONGENITAL RENAL ANOMALIES 
Ectopic kidneys (left) and fused (horseshoe) kidneys (right) are prone to infection and 
calculus formation. Variable proteinuria, pyuria, and hematuria are frequent. 


“ine 


CoNGENITAL RENAL ANOMALIES 


Although occurring so frequently that it is sometimes considered a normal variation, redupli- 
cation of renal pelvis and ureters (left) apparently predisposes to infection and calculus 
Orthostatic and irregular proteinuria and recurrent hematuria are common. 


Proteinuria is frequent with hypoplastic kidney (right). 





ORTHOSTATIC PROTEINURIA—NATURE, SIGNIFICANCE, AND COURSE 
This disorder is associated with a variety of renal lesions, including diffuse 
and focal glomerulonephritis, congenital renal anomalies, chronic pyelonephritis, 
and renal vascular diseases. Many of these conditions are latent; others are active 
and progressive. Common misconceptions about this disorder are discussed. 


PERSISTENCY OF ORTHOSTATIC PROTEINURIA 


Orthostatic proteinuria is a persistent (chronic) condi- 
tion. It is not a benign disorder which always tends t 


disappear in later life. 


ELECTROPHORETIC PATTERNS OF URINE PROTEIN 


IN ORTHOSTATIS PROTEINURIA 


PROTEINURIA 


TENT 


Significantly active renal lesions may be manifest in 
many patients with orthostatic type proteinuria, as indi- 
cated by 
1. Intense proteinuria (rates often 1 mg/minute, some- 
times much higher, comparable with that in nephritis or 
nephrosis ). 
2. Protein may be present in most day specimens. 
3. Globulinuria may be marked (see Figure). 
4. Sediment abnormalities may be observed in 
specimens. 
f + —_- > . : ¢ mney ce mtinl ANALYSIS OF THE URINE PROTEINS IN TWO ILLUSTRATIVE CASES #ITH 
Although frequently dismissed as inconseque ntial, MTHOSTATIC PROTEINURIA BY THE TISELIUS MOVING BOUNDARY poner’ REVEA 
cases represent active Bright’s disease. CUS IDERABLE GLOBULIN IW THE ALPUA, BETA AND G 


INCIDENCE OF CONGENITAL RENAL 
ANOMALIES IN SUBJECTS WITH 
ORTHOSTATIC PROTEINURIA 


Congenital renal anomalies are not the commonest cause 
of this disorder and are demonstrable by clinical methods 
in only a minority of instances. Congenital (or acquired) 

eee ais | abnormalities of kidney or urinary tract, however, favor 
infection and progressive renal destruction. They cannot 
be considered benign. Early diagnosis and treatment may 
prevent serious renal disability. 


110 Consecutive cases. Studied by intravenous Urography 


Renal pathologic lesions may be demonstrated in many subjects with orthostatic 
proteinuria. Particular attention is called to chronic pyelonephritis, which is com- 
mon and of insidious and progressive course. Proteinuria and pyuria are frequently 
inconstant. Diagnosis of pyelonephritis at an early stage may be extremely difficult, 
but it is essential to avoid eventual renal destruction. 


Life insurance experiences suggest a higher delayed mortality from diseases 
of the kidney, heart, and blood vessels in persons with inconstant proteinuria even 
of mild degree (Excess Mortality—150% +6) .® 





ARCHIVES OF INTERNAL MEDICINE 


UrINARY TRACT OBSTRUCTION AND CALCULUS 

Acquired or congenital obstructive lesions of the urinary tract produce stasis with infectiot 
and calculus. Orthostatic and irregular proteinuria are practically invariable and are frequently 
the presenting finding. Partial pelvic obstruction may be due to aberrant vessels (left). Giant 
staghorn calculus (right) may be discovered solely because of irregular proteinuria. 


Urinary Tract OBSTRUCTION 


With marked pelvic obstruction (left) and ureteral obstruction due to stone or stricture, 


acquired or congenital (right), parenchymal destruction gradually develops. Proteinuria of all 


types may be found, depending on the renal and postrenal pathology. 





CHRONIC AND OBSCURE PROTEINURIA 


CONTINUOUS PROTEINURIA 


Continuous proteinuria indicates a relatively advanced stage of renal disease. 


HISTORY IN ADVANCED BRIGHTS DISEASE 
(Continuous Proteinuria)* 


History iN Bricut’s Disease (Continuous Proteinuria) 


1. More than one-half of the patients in this group had no 
knowledge of previous renal disease. 


2. About one-third gave only history of “albuminuria.’ 


3. Only about 10% gave a definite history of known renal 


disease and 5% a history of hematuria. 


CLINICAL DIAGNOSES IN BRIGHTS DISEASE 
(Continuous Proteinuria)* 


History of Nephritis or Pyelonephritis 
History of Hemoturia (5.4%, 
GE History of Alouminuna 


No history suggesting renal d'se 


* Based on approximately 800 cases 


DIAGNOSIS IN BriIGHT’s DisEASE (Continuous Proteinuria) 


The relative incidence of clinical diagnoses is indicated 
Many undetermined cases were probably pyelonephritis, the 
diagnosis of which is exceedingly difficult. Some cases in all 
Chronic Nephritis (44.4%) 
Pyelonephritis (11.1%) 
Congenital Renal Anomalies (20.5% teinuria, previously unrecognized or considered insignificant 
Undetermined 


groups represent a later stage of chronic (orthostatic) pro- 


The possibility that chronic proteinuria per se may aggra- 
Note- The diagnosis of Chronic Pyelonephritis con rorely be ia id Z 
mode without prolonged study. AS suggested by other vate renal injury cannot be excluded. 
data, many cases of Pyeionephritis were included 
under A&B 
* Bosed on approximotely 800 coses 


SUMMATION 
Orthostatic proteinuria is associated with renal disorders which may be neither 
latent nor benign. Many cases later diagnosed “chronic nephritis” previously 


masqueraded as orthostatic proteinuria. 


A practical accurate method for evaluation and study of patients with proteinuria 


is reviewed. Chronic proteinuria is classified as intermittent, orthostatic, and 
continuous. 

The frequent discovery of advanced renal disease in apparently normal young 
adults, on routine examination, is cause for concern. 

These results are based on experiences at one hospital, serving a fraction of 
one Army area, and represent only a small proportion of renal disease that may 
be found in young adult males under the guise of obscure chronic proteinuria. 

Obscure chronic proteinurias are common disorders in young persons, which 
may be related to renal vascular disease of later decades. They are public health 
and clinical problems, which merit adequate study to properly determine their 
evolution and significance. 





CHRONIC PYELONEPHRITIS 

Proteinuria may be inconstant (orthostatic) and pyuria variable in chronic pyelonephritis. 
Careful urine sediment examination and culture may establish the diagnosis at a stage when 
therapy can be effective. Later, with hypertension and renal insufficiency, proteinuria becomes 
constant but rarely intense and may escape detection in very dilute urines. Specimen (left) is 
from a 22-year-old soldier who died with renal insufficiency on his first hospital admission. 
Marked parenchymal destruction by inflammatory tissue is shown (right). 


Tue ConTRACTED KIDNEY 

In cases of advanced Bright’s disease without prior history, the specific causative disease 
may escape precise definition by clinician and pathologist. Proteinuria, although constant, may 
appear mild, owing to dilution by polyuria. The sediment is rarely informative. Clinically it 
is usually assumed that these are cases of “chronic nephritis.” However, other lesions with 
obscure chronic proteinuria may contribute to this end-stage (left and right). 

Many patients with renal insufficiency were unaware of any disease until proteinuria was 
discovered on routine examination. 
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IN X-RAY VISUALIZATION 


Reduced Hypermotility, Improved 


Delineation with Pro-Banthine*: Case History 


Basic film: pronounced hypermotility of stom- 
ach and bulb; diagnosis not possible. 


J. R., male, age 50, when first seen* com- 
plained of severe abdominal pain of six 
weeks’ duration. Initial gastrointestinal 
roentgenologic examination revealed 
marked hypermotility of the stomach and 
duodenal bulb. Because of rapid emptying it 
was not possible to visualize a lesion either 
in the stomach or duodenal bulb. However, 
the patient’s symptoms strongly suggested an 
ulcer, and he was reexamined after the in- 
jection of 15 mg. of Pro-Banthine (brand of 
propantheline bromide) intramuscularly. A 
marked diminution in motility occurred and 
a huge gastric ulcer was easily visible on the 
lesser curvature at the junction of the upper 
and middle third of the stomach. 

This patient is now receiving 30 mg. of 
Pro-Banthine four times daily and gained 
8 pounds during the first ten days of therapy. 


Trial packages of Pro-Banthine and the new booklet, ‘Case 
Histories of Anticholinergic Action,” available on request... 


Five-minute film after 15 mg. of Pro-Banthine 
intramuscularly: large gastric ulcer on lesser 
curvature clearly visualized. 


He was completely relieved of pain within 
twenty-four hours. The ulcer is presently 
healed and he is asymptomatic, six weeks 
following initiation of Pro-Banthine therapy. 
This is an excellent example of delineation 
of a lesion which escaped detection with the 
ordinary technique of gastrointestinal roent- 
genography. If an ulcer is suspected and the 
initial roentgenologic examination is nega- 
tive or inconclusive, the roentgenographic 
study should be repeated following the oral 
administration of 30 mg. or the intramuscu- 
lar injection of 15 mg. of Pro-Banthine. 
G. D. Searle & Co., Research in the Service 
of Medicine. 


*Roentgenograms and case history courtesy of I. Richard 
Schwartz, M.D., Kings County Gastrointestinal Clinic, 
Brooklyn, N. Y. 


P. O. Box 5110 D-1 
Chicago 80, Illinois 





THERAPEUTIC BILE 
for patients with liver and gallbladder disorders 


(A) Hydrocholeresis: 
Bile capillaries (rabbit 
liver) are filled with di- 
lute bile 15 minutes after 
i.v. injection of sodium 
dehydrocholate. 

(B) Untreated control. 


“Since bile of this nature and in this large output can 
flush out even the smaller and more tortuous biliary 
radicles, hydrocholeresis [with Decholin and Decholin 
Sodium] aids in removal of inspissated material and 
combats infection.”3 


Decholin®— Decholin Sodiu 


Decholin Tablets (dehydrocholic acid, Ames) 3% gr. 
(0.25 Gm.). Decholin Sodium (sodium dehydrocholate, Ames) 
20% aqueous solution; ampuls of 3 cc., 5 cc. and 10 cc. 


(1) Clara, M.: Med. Monatsschr. 7:356, 1953. (2) Brauer, R. W., and 
Pessotti, R. L.: Science 1]5:142, 1952. (3) Schwimmer, D.; Boyd, 
L. J., and Rubin, S. H.: Bull. New York M. Coll. 16:102, 1953. 
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Now=—you can use a vial instead of a vein 


Obtaining a normal control, today, can be 
simple. No need to hunt for “normals.” No 
need to doubt their reliability. With a vial 
of Diagnostic Plasma Warner-Chilcott, you 
simply add distilled water to obtain a reliable 
normal control. Because of rigid standardiza- 
tion, Diagnostic Plasma is dependable and 
assures reproducible results from vial to vial 
and lot to lot. You can check the accuracy of 
Diagnostic Plasma by returning the coupon 
below. We'll gladly send a free trial supply. 


Whether it is for prothrombin time controls 


or the newly important coagulase test to pin- 


point pathogenic staphylococci, Diagnostic 
Plasma is convenient and accurate. And, it 
is the only lyophilized plasma, standardized 
for these routines, reported in the medical 
literature.'* 


Available at all leading laboratory distrib- 
utors in “no-waste” vials, boxes of 10, $9.00. 


References: 1. Hodes, M. E.: Clin. Chem. 5:59 (Aug.) 1953 
2. Wollenweber, H. L.: Current M. Digest 27:109 (March 

1954. 3. Okatvec, W. A., Jr., and Smetana, E. J.: Tech. Bull 
Registry M. Tech. 24:28 (Jan.) 1954. 4. Oktavec, W. A., Jr., 
and Smetana, E. J.: Am. J. Clin. Path. 24:250 (Feb.) 1954 


Diagnostic Plasma 


WARNER-CHILCOTT 


Laboratory Supply Division 
113 West 18th Street 
New York 11, New York 


WARNER -CHILCOTT 


Please send a free trial supply of Diagnostic 
Plasma Warner-Chilcott for use in: 
[_] Prothrombin Time Determination 
[_] Coagulase Test 


Please furnish name of local supplier 








institution 


address 





city. 








lelepaque: 


SUPERIOR ORAL 
CHOLECYSTOGRAPHY 
AND CHOLANGIOGRAPHY 





Excellent cholecystograms are readily obtainable. 


The side reactions are usually minimal, only rarely very 
disturbing, and often completely absent. 


In a fairly large percentage of cases, the cystic and 
the common ducts are quite definitely outlined, 
and occasionally even the hepatic duct.” 


Buckstein, Jacob: The Digestive Tract in 


Roentgenology. Philadelphia, J. B. Lippincott Co., 
2nd ed., 1953, vol. 2, p. 1003. 


(I) uithnop LABORATORIES 


NEW YORK 18, N.Y. * WINDSOR, ONT. 


Telepaque (brand of iopanoic acid), trademark reg. U. S. Pat. 





DOSAGE: 


The average adult dose of 
Telepaque is 3 Gm. 


. (6 tablets). In persons of thin 


or medium build, weighing 
less than 150 Ib., 2 Gm. 
(4 tablets) may be sufficient. 


SUPPLIED: 

Tablets of 0.5 Gm. 

in envelopes of 6 tablets, 
boxes of 5 and 25 envelopes, 
and bottles of 500. 





B 
ee first >. in sustained release oral medication 





day-long control of appetite— 


both between meals and at mealtime 


Dexedrine 


dextro-amphetamine sulfate, S.K.F. 


Spansule 


sustained release capsules, S.K.F. 


UP 
*T.M. Reg. U.S. Pat. Off 
| Patent Applied For. 











A NEW SERIES IN 


Titles in the new series 


© PARENTS’ PRIVILEGE 


for parents of young children 
of pre-school and early 
school age 


®A STORY ABOUT YOU 
for children in grades 4, 5, and 6 


EX EDUCATION 


® FINDING YOURSELF } 


for boys and girls of 
approximately junior high 
school age 


® LEARNING ABOUT LOVE 


for young people 
of both sexes (about 16 to 


20 years of age) . .* 


® FACTS AREN'T ENOUGH 
for adults who have any 
responsibility for children 

or youth that may create 


e need for en understanding #% 


of sex education 








PRICES 


Note: Discounts apply to 
quantities of any single title, 
or to quantities of sets. 
Quantity Discount Price 


— 50 
10% 4.50 
30% 8.75 
40% 15.00 
50% 25.00 
1000 60% 200.00 
Set of 5 titles, $2.25. 


Distributed By 


Order Department 
AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn St. 
Chicago 10, IIl. 





ORDER BLANK 


Enclosed is $_______(no. stamps) for the following pamphlet(s): 
Title Quantity 
1. PARENTS’ PRIVILEGE 
2. A STORY ABOUT YOU 
3. FINDING YOURSELF 
4. LEARNING ABOUT LOVE 
5. FACTS AREN'T ENOUGH 
Complete set of five 


Please send pamphlet(s) to: 
(Please Print) 


Name 
Street 
City 
Zone 





























THE MILTOWN MOLECULE 


Two articles in the April 30th issue of The Journal’ of the AMA"? report on... 


an entirely new type of tranquilizer 
with muscle relaxant action—orally effective in 


ANXIETY, TENSION 
and MENTAL STRESS 


@ no autonomic side effects—well tolerated 
@ selectively affects the thalamus 
@ not related to reserpine or other tranquilizers 


@ not habit forming, effective within 30 minutes 
for a period of 6 hours 


@ supplied in 400 mg. tablets. Usual dose: 
1 or 2 tablets—3 times a day 


1. Selling, L. S.: J.A.M.A. 157: 1594, 1955. 2. Borrus, J. C.: J.A.M.A. 157: 1596, 1955. 


Milltown 


the original meprobamate—2-methyl-2-n-propyl-1,3-propanedio! dicarbamate—U. S. Patent 2,724,720 


DISCOVERED AND INTRODUCED by Wallace Laboratories, New Brunswick, N. J. 


Literature and Samples Available On Request Wy) 
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THORAZINE® 


“Thorazine’ can facilitate 
to help you relieve the over-all management of 
your menopausal patient. 


Its unique, non-hypnotic 


the severe emotional upset 


tranquilizing effect 

; relieves anxiety, tension, 
of the menopausal patient agitated depression and 
helps you to restore to 
the patient a feeling of 
well-being and a sense 
of belonging. 

*Thorazine’ is available in 
ampuls, tablets and syrup (as 


the hydrochloride), and in 


suppositories (as the base). 


*Thorazine’ should be 
administered discriminately 
and, before prescribing, the 
physician should be fully 
conversant with the available 


literature. 


For information write: 
Smith, Kline & French 
Laboratories, Philadelphia 1 


*T.M. Reg. US. Pat. Off. for 


chlorpromazine, S.K.F. 





